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NOVEL PROTEINS AND NUCLEIC ACIDS ENCODING SAME 

RELATED APPLICATIONS 

This application claims priority from USSN 60/186,592, filed March 3, 2000; USSN 
60/186,718, filed March 3, 2000; USSN 60/187,293, filed March 6, 2000; USSN 60/187,294, 
5 filed March 6, 2000; USSN 60/190,400, filed March 17, 2000; USSN 60/196,018, filed April 
7, 2000; USSN 60/259,548, filed January 3, 2001; each of which is incorporated by reference 
in its entirety. 

BACKGROUND OF THE INVENTION 

The invention relates generally to polynucleotides and polypeptides, as well as 
10 vectors, host cells, antibodies, and recombinant methods for producing these nucleic acids 
and polypeptides. 

SUMMARY OF THE INVENTION 

The invention is based in part upon the discovery of novel nucleic acid sequences 
encoding novel polypeptides. The disclosed FCTR1, FCTR2, FCTR3, FCTR4, FCTR5, 

1 5 FCTR6 and FCTR7 nucleic acids and polypeptides encoded therefrom, as well as derivatives, 
homologs, analogs and fragments thereof, will hereinafter be collectively designated as 
"FCTRX" nucleic acid or polypeptide sequences. 

In one aspect, the invention provides an isolated FCTRX nucleic acid molecule 
encoding a FCTRX polypeptide that includes a nucleic acid sequence that has identity to the 

20 nucleic acids disclosed in SEQ ID NOS:l, 3, 5, 7, 9, 10, 1 1, 12, 14, 16, 18, 20, 22, and 24. In 
some embodiments, the FCTRX nucleic acid molecule will hybridize under stringent 
conditions to a nucleic acid sequence complementary to a nucleic acid molecule that includes 
a protein-coding sequence of a FCTRX nucleic acid sequence. The invention also includes 
an isolated nucleic acid that encodes a FCTRX polypeptide, or a fragment, homolog, analog 

25 or derivative thereof. For example, the nucleic acid can encode a polypeptide at least 80% 
identical to a polypeptide comprising the amino acid sequences of SEQ ID NOS:2, 4, 6, 8, 
13, 15, 17, 19, 21, 23, and 25. The nucleic acid can be, for example, a genomic DNA 



1 



15966-697 



fragment or a cDNA molecule that includes the nucleic acid sequence of any of SEQ ID 
NOS: 1, 3, 5, 7, 9, 10 3 1 1, 12, 14, 16, 18, 20, 22, and 24. 

Also included in the invention is an oligonucleotide, e.g., an oligonucleotide which 
includes at least 6 contiguous nucleotides of a FCTRX nucleic acid (e.g., SEQ ID NOS: 1, 3, 
5, 7, 9, 10, 1 1, 12, 14, 16, 18, 20, 22, and 24) or a complement of said oligonucleotide. 

Also included in the invention are substantially purified FCTRX polypeptides (SEQ 
ID NO: 2, 4, 6, 8, 13,15,17, 19, 21, 23, and 25). In certain embodiments, the FCTRX 
polypeptides include an amino acid sequence that is substantially identical to the amino acid 
sequence of a human FCTRX polypeptide. 

The invention also features antibodies that immunoselectively-binds to FCTRX 
polypeptides, or fragments, homologs, analogs or derivatives thereof. 

In another aspect, the invention includes pharmaceutical compositions that include 
therapeutically- or prophylactically-effective amounts of a therapeutic and a 
pharmaceutically-acceptable carrier. The therapeutic can be, e.g., a FCTRX nucleic acid, a 
FCTRX polypeptide, or an antibody specific for a FCTRX polypeptide. In a further aspect, 
the invention includes, in one or more containers, a therapeutically- or prophylactically- 
effective amount of this pharmaceutical composition. 

In a further aspect, the invention includes a method of producing a polypeptide by 
culturing a cell that includes a FCTRX nucleic acid, under conditions allowing for expression 
of the FCTRX polypeptide encoded by the DNA. If desired, the FCTRX polypeptide can 
then be recovered. 

In another aspect, the invention includes a method of detecting the presence of a 
FCTRX polypeptide in a sample. In the method, a sample is contacted with a compound that 
selectively binds to the polypeptide under conditions allowing for formation of a complex 
between the polypeptide and the compound. The complex is detected, if present, thereby 
identifying the FCTRX polypeptide within the sample. 

The invention also includes methods to identify specific cell or tissue types based on 
their expression of a FCTRX. 

Also included in the invention is a method of detecting the presence of a FCTRX 
nucleic acid molecule in a sample by contacting the sample with a FCTRX nucleic acid probe 
or primer, and detecting whether the nucleic acid probe or primer bound to a FCTRX nucleic 
acid molecule in the sample. 

In a further aspect, the invention provides a method for modulating the activity of a 
FCTRX polypeptide by contacting a cell sample that includes the FCTRX polypeptide with a 
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compound that binds to the FCTRX polypeptide in an amount sufficient to modulate the 
activity of said polypeptide. The compound can be, e.g., a small molecule, such as a nucleic 
acid, peptide, polypeptide, peptidomimetic, carbohydrate, lipid or other organic (carbon 
containing) or inorganic molecule, as further described herein. 
5 Also within the scope of the invention is the use of a Therapeutic in the manufacture 

of a medicament for treating or preventing disorders or syndromes including, e.g., Colorectal 
cancer, adenomatous polyposis coli, myelogenous leukemia, congenital ceonatal alloimmune 
thrombocytopenia, multiple human solid malignancies, malignant ovarian tumours 
particularly at the interface between epithelia and stroma, malignant brain tumors, mammary 

10 tumors, human gliomas, astrocytomas, mixed glioma/astrocytomas, renal cells carcinoma, 
breast adenocarcinoma, ovarian cancer, melanomas, renal cell carcinoma , clear cell and 
granular cell carcinomas, autocrine/paracrine stimulation of tumor cell proliferation, 
autocrine/paracrine stimulation of tumor cell survival and tumor cell resistance to cytotoxic 
therapy, paranechmal and basement membrane invasion and motility of tumor cells thereby 

15 contributing to metastasis, tumor-mediated immunosuppression of T-cell mediated immune 
effector cells and pathways resulting in tumor escape from immune surveilance, neurological 
disorders, neurodegenerative disorders, nerve trauma, familial myelodysplastic syndrome, 
Charcot-Marie-Tooth neuropathy, demyelinating Gardner syndrome, familial 
myelodysplastic syndrome; mental health conditions, immunological disorders, allergy and 

20 infection, asthma, bronchial asthma, Avellino type eosinophilia, lung diseases, reproductive 
disorders, male infertility, female reproductive system disorders, male and female 
reproductive diseases, hemangioma, deafness, glycoprotein la deficiency, desmoid disease, 
turcot syndrome, liver cirrhosis, hepatitis C, gastric disorders, pancreatic diseases like 
diabetes, Schistosoma mansoni infection, Spinocerebellar ataxia, Plasmodium falciparum 

25 parasitemia, Corneal dystrophy - Groenouw type I, Corneal dystrophy - lattice type I, and 
Reis-Bucklers corneal dystrophy. The Therapeutic can be, e.g., a FCTRX nucleic acid, a 
FCTRX polypeptide, or a FCTRX-specific antibody, or biologically-active derivatives or 
fragments thereof. 

The invention further includes a method for screening for a modulator of disorders or 
30 syndromes including, e.g., Also within the scope of the invention is the use of a Therapeutic 
in the manufacture of a medicament for treating or preventing disorders or syndromes 
including, e.g., Colorectal cancer, adenomatous polyposis coli, myelogenous leukemia, 
congenital ceonatal alloimmune thrombocytopenia, multiple human solid malignancies, 
malignant ovarian tumours particularly at the interface between epithelia and stroma, 
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malignant brain tumors, mammary tumors, human gliomas, astrocytomas, mixed 
glioma/astrocytomas, renal cells carcinoma, breast adenocarcinoma, ovarian cancer, 
melanomas, renal cell carcinoma , clear cell and granular cell carcinomas, autocrine/paracrine 
stimulation of tumor cell proliferation, autocrine/paracrine stimulation of tumor cell survival 
and tumor cell resistance to cytotoxic therapy, paranechmal and basement membrane 
invasion and motility of tumor cells thereby contributing to metastasis, tumor-mediated 
immunosuppression of T-cell mediated immune effector cells and pathways resulting in 
tumor escape from immune survei lance, neurological disorders, neurodegenerative disorders, 
nerve trauma, familial myelodysplastic syndrome, Charcot-Marie-Tooth neuropathy, 
demyelinating Gardner syndrome, familial myelodysplastic syndrome; mental health 
conditions, immunological disorders, allergy and infection, asthma, bronchial asthma, 
Avellino type eosinophilia, lung diseases, reproductive disorders, male infertility, female 
reproductive system disorders, male and female reproductive diseases, hemangioma, 
deafness, glycoprotein la deficiency, desmoid disease, turcot syndrome, liver cirrhosis, 
hepatitis C, gastric disorders, pancreatic diseases like diabetes, Schistosoma mansoni 
infection, Spinocerebellar ataxia, Plasmodium falciparum parasitemia, Corneal dystrophy - 
Groenouw type I, Corneal dystrophy - lattice type I, and Reis-Bucklers corneal dystrophy. 
The method includes contacting a test compound with a FCTRX polypeptide and determining 
if the test compound binds to said FCTRX polypeptide. Binding of the test compound to the 
FCTRX polypeptide indicates the test compound is a modulator of activity, or of latency or 
predisposition to the aforementioned disorders or syndromes. 

Also within the scope of the invention is a method for screening for a modulator of 
activity, or of latency or predisposition to an disorders or syndromes including, e.g., Also 
within the scope of the invention is the use of a Therapeutic in the manufacture of a 
medicament for treating or preventing disorders or syndromes including, e.g., Colorectal 
cancer, adenomatous polyposis coli, myelogenous leukemia, congenital ceonatal alloimmune 
thrombocytopenia, multiple human solid malignancies, malignant ovarian tumours 
particularly at the interface between epithelia and stroma, malignant brain tumors, mammary 
tumors, human gliomas, astrocytomas, mixed glioma/astrocytomas, renal cells carcinoma, 
breast adenocarcinoma, ovarian cancer, melanomas, renal cell carcinoma , clear cell and 
granular cell carcinomas, autocrine/paracrine stimulation of tumor cell proliferation, 
autocrine/paracrine stimulation of tumor cell survival and tumor cell resistance to cytotoxic 
therapy, paranechmal and basement membrane invasion and motility of tumor cells thereby 
contributing to metastasis, tumor-mediated immunosuppression of T-cell mediated immune 
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effector cells and pathways resulting in tumor escape from immune surveilance, neurological 
disorders, neurodegenerative disorders, nerve trauma, familial myelodysplastic syndrome, 
Charcot-Marie-Tooth neuropathy, demyelinating Gardner syndrome, familial 
myelodysplastic syndrome; mental health conditions, immunological disorders, allergy and 
infection, asthma, bronchial asthma, Avellino type eosinophilia, lung diseases, reproductive 
disorders, male infertility, female reproductive system disorders, male and female 
reproductive diseases, hemangioma, deafness, glycoprotein la deficiency, desmoid disease, 
turcot syndrome, liver cirrhosis, hepatitis C, gastric disorders, pancreatic diseases like 
diabetes, Schistosoma mansoni infection, Spinocerebellar ataxia, Plasmodium falciparum 
parasitemia, Corneal dystrophy - Groenouw type I, Corneal dystrophy - lattice type I, and 
Reis-Bucklers corneal dystrophy by administering a test compound to a test animal at 
increased risk for the aforementioned disorders or syndromes. The test animal expresses a 
recombinant polypeptide encoded by a FCTRX nucleic acid. Expression or activity of 
FCTRX polypeptide is then measured in the test animal, as is expression or activity of the 
protein in a control animal which recombinantly-expresses FCTRX polypeptide and is not at 
increased risk for the disorder or syndrome. Next, the expression of FCTRX polypeptide in 
both the test animal and the control animal is compared. A change in the activity of FCTRX 
polypeptide in the test animal relative to the control animal indicates the test compound is a 
modulator of latency of the disorder or syndrome. 

In yet another aspect, the invention includes a method for determining the presence of 
or predisposition to a disease associated with altered levels of a FCTRX polypeptide, a 
FCTRX nucleic acid, or both, in a subject (e.g., a human subject). The method includes 
measuring the amount of the FCTRX polypeptide in a test sample from the subject and 
comparing the amount of the polypeptide in the test sample to the amount of the FCTRX 
polypeptide present in a control sample. An alteration in the level of the FCTRX polypeptide 
in the test sample as compared to the control sample indicates the presence of or 
predisposition to a disease in the subject. Preferably, the predisposition includes, e.g., Also 
within the scope of the invention is the use of a Therapeutic in the manufacture of a 
medicament for treating or preventing disorders or syndromes including, e.g., Colorectal 
cancer, adenomatous polyposis coli, myelogenous leukemia, congenital ceonatal alloimmune 
thrombocytopenia, multiple human solid malignancies, malignant ovarian tumours 
particularly at the interface between epithelia and stroma, malignant brain tumors, mammary 
tumors, human gliomas, astrocytomas, mixed glioma/astrocytomas, renal cells carcinoma, 
breast adenocarcinoma, ovarian cancer, melanomas, renal cell carcinoma , clear cell and 
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granular cell carcinomas, autocrine/paracrine stimulation of tumor cell proliferation, 
autocrine/paracrine stimulation of tumor cell survival and tumor cell resistance to cytotoxic 
therapy, paranechmal and basement membrane invasion and motility of tumor cells thereby 
contributing to metastasis, tumor-mediated immunosuppression of T-cell mediated immune 
effector cells and pathways resulting in tumor escape from immune surveilance, neurological 
disorders, neurodegenerative disorders, nerve trauma, familial myelodysplastic syndrome, 
Charcot-Marie-Tooth neuropathy, demyelinating Gardner syndrome, familial 
myelodysplastic syndrome; mental health conditions, immunological disorders, allergy and 
infection, asthma, bronchial asthma, Avellino type eosinophilia, lung diseases, reproductive 
disorders, male infertility, female reproductive system disorders, male and female 
reproductive diseases, hemangioma, deafness, glycoprotein la deficiency, desmoid disease, 
turcot syndrome, liver cirrhosis, hepatitis C, gastric disorders, pancreatic diseases like 
diabetes, Schistosoma mansoni infection, Spinocerebellar ataxia, Plasmodium falciparum 
parasitemia, Corneal dystrophy - Groenouw type I, Corneal dystrophy - lattice type I, and 
Reis-Bucklers corneal dystrophy. Also, the expression levels of the new polypeptides of the 
invention can be used in a method to screen for various cancers as well as to determine the 
stage of cancers. 

In a further aspect, the invention includes a method of treating or preventing a 
pathological condition associated with a disorder in a mammal by administering to the 
subject a FCTRX polypeptide, a FCTRX nucleic acid, or a FCTRX-specific antibody to a 
subject (e.g., a human subject), in an amount sufficient to alleviate or prevent the pathological 
condition. In preferred embodiments, the disorder, includes, e.g., Also within the scope of 
the invention is the use of a Therapeutic in the manufacture of a medicament for treating or 
preventing disorders or syndromes including, e.g., Colorectal cancer, adenomatous polyposis 
coli, myelogenous leukemia, congenital ceonatal alloimmune thrombocytopenia, multiple 
human solid malignancies, malignant ovarian tumours particularly at the interface between 
epithelia and stroma, malignant brain tumors, mammary tumors, human gliomas, 
astrocytomas, mixed glioma/astrocytomas, renal cells carcinoma, breast adenocarcinoma, 
ovarian cancer, melanomas, renal cell carcinoma , clear cell and granular cell carcinomas, 
autocrine/paracrine stimulation of tumor cell proliferation, autocrine/paracrine stimulation of 
tumor cell survival and tumor cell resistance to cytotoxic therapy, paranechmal and basement 
membrane invasion and motility of tumor cells thereby contributing to metastasis, tumor- 
mediated immunosuppression of T-cell mediated immune effector cells and pathways 
resulting in tumor escape from immune surveilance, neurological disorders, 
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neurodegenerative disorders, nerve trauma, familial myelodysplastic syndrome, Charcot- 
Marie-Tooth neuropathy, demyelinating Gardner syndrome, familial myelodysplastic 
syndrome; mental health conditions, immunological disorders, allergy and infection, asthma, 
bronchial asthma, Avellino type eosinophilia, lung diseases, reproductive disorders, male 
5 infertility, female reproductive system disorders, male and female reproductive diseases, 
hemangioma, deafness, glycoprotein la deficiency, desmoid disease, turcot syndrome, liver 
cirrhosis, hepatitis C, gastric disorders, pancreatic diseases like diabetes, Schistosoma 
mansoni infection, Spinocerebellar ataxia, Plasmodium falciparum parasitemia, Corneal 
dystrophy - Groenouw type I, Corneal dystrophy - lattice type I, and Reis-Bucklers corneal 
10 dystrophy. 

In yet another aspect, the invention can be used in a method to identity the cellular 
receptors and downstream effectors of the invention by any one of a number of techniques 
^ commonly employed in the art. These include but are not limited to the two-hybrid system, 

*Q affinity purification, co-precipitation with antibodies or other specific-interacting molecules. 

5= 1 5 Unless otherwise defined, all technical and scientific terms used herein have the same 

□ meaning as commonly understood by one of ordinary skill in the art to which this invention 

[q belongs. Although methods and materials similar or equivalent to those described herein can 

93 be used in the practice or testing of the present invention, suitable methods and materials are 

h_l described below. All publications, patent applications, patents, and other references 

y 20 mentioned herein are incorporated by reference in their entirety. In the case of conflict, the 
hi present specification, including definitions, will control. In addition, the materials, methods, 

H and examples are illustrative only and not intended to be limiting. 

Other features and advantages of the invention will be apparent from the following 
detailed description and claims. 

25 DETAILED DESCRIPTION 

The invention is based, in part, upon the discovery of novel nucleic acid sequences 
that encode novel polypeptides. The novel nucleic acids and their encoded polypeptides are 
referred to individually as FCTR1, FCTR2, FCTR3, FCTR4, FCTR5, FCTR6, and FCTR7. 
The nucleic acids, and their encoded polypeptides, are collectively designated herein as 
30 "FCTRX". 

The novel FCTRX nucleic acids of the invention include the nucleic acids whose 
sequences are provided in Tables 1 A, 2A, 3 A, 3C, 3E, 3F, 3G, 3H, 4A, 5 A, 5C, 5E, 6A, 6C, 
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and 7A inclusive ("Tables 1 A - 7 A"), or a fragment, derivative, analog or homolog thereof. 
The novel FCTRX proteins of the invention include the protein fragments whose sequences 
are provided in Tables IB, 2B, 3B, 31, 4B, 5B, 5D, 6B, 6D, and 7B inclusive ("Tables IB - 
7B"). The individual FCTRX nucleic acids and proteins are described below. Within the 
5 scope of this invention is a method of using these nucleic acids and peptides in the treatment 
or prevention of a disorder related to cell signaling or metabolic pathway modulation. 

FCTR1 

Novel FCTR1 is a growth factor ("FCTR") protein related to follistatin-Iike gene, and 
mac25. FCTR1 (also referred to by proprietary accession number 58092213.0.36) is a full— 
10 length clone of 771 nucleotides, including the entire coding sequence of a 105 amino acid 
protein from nucleotides 438 to 753. The clone was originally obtained from thyroid gland, 
kidney, fetal kidney, and spleen tissues. 

The nucleotide sequence of FCTR 1 as presently determined is reported in Table 1 A. 
The start and stop codons are bolded and the 5' and 3' untranslated regions are underlined. 

15 Table 1A. FCTR1 nucleotide sequence (SEQ ID NO:l). 

GGTCCTCACCCCCTTCCTCTCTCCCAGCCTCGGTGTCTGGTTACGGCTCCTCTGCTCGCATTGTGACTTTGGGCCAGGCTGGG 
GGAAATGACCCGGGAGGGTCCCATGCGGCTACATAAAATTGGCAGCCTTAGAACTAGTGGGAAGGCGGGTGCGCGAAGTCGAG 
GGGCGGAGAGAGGGGGCCGGAGGAGCTGCTTTCTGAATCCAAGTTCGTGGGCTCTCTCAGAAGTCCTCAGGACGGAGCAGAGG 
TGGCCGGCGGGCCCGGCTGACTGCGCCTCTGCTTTCTTTCCATAACCTTTTCTTTCGGACTCGAATCACGGCTGCTGCGAAGG 

20 GTCTAGTTCCGGACACTAGGGCCCCAGATCGTGTCACATCCATATGACACTTGGAATGTGACAGGGCAGGATGTGATCTTTGG 
CTGTG AAGTGTTTGCCTACCC C ATGG CCTC CATCGAGTGG AGGAAGGATGGCTTGGAC ATC CAGCTGCC AGGGGATGACCCC C 
ACATCTCTGTGCAGTTTAGGGGTGGACCCCAGAGGTTTGAGGTGACTGGCTGGCTGCAGATCCAGGCTGTGCGTCCCAGTGAT 
GAGGGCACTTACCGCTGCCTTGCCCGCAATGCCCTGGGTCAAGTGGAGGCCCCTGCTAGCTTGACAGTGCTCACACCTGACCA 
GCTGAACTCTACAGGCATCCCCCAGCTGCGATCACTAAACCTGGTTCCTGAGGAGGAGGCTGAGAGTGAAGAGAATGACGATT 

25 ACTACTAG GTCCAGAGCTCTGGCC 

The predicted amino acid sequence of FCTR1 protein corresponding to the foregoing 
nucleotide sequence is reported in Table IB. FCTR1 was searched against other databases 
using SignalPep and PSort search protocols. The protein is most likely located in the 
30 cytoplasm (certainty=0.6500) and seems to have no N-terminal signal sequence. The 
predicted molecular weight of FCTR1 protein is 1 171 1.8 daltons. 

Table IB. Encoded FCTR1 protein sequence (SEQ ID NO:2). 

MASIEWRKTCLDIQLPGDDPHISVQFRGGPQRFEVTGWI^ 
QLRSLNLVPEEEAESEENDDYY 

35 

FCTR1 was initially identified with a TblastN analysis of a proprietary sequence file 
for a follistatin-like probe or homolog which was run against the Genomic Daily Files made 
available by GenBank. A proprietary software program (GenScan™) was used to further 
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predict the nucleic acid sequence and the selection of exons. The resulting sequences were 
further modified by means of similarities using BLAST searches. The sequences were then 
manually corrected for apparent inconsistencies, thereby obtaining the sequences encoding 
the full-length protein. 

In an analysis of sequence databases, it was found, for example, that the FCTR1 
nucleic acid sequence has 31/71 bases (43%) identical and 46/71 bases positively alike to a 
Mus Musculus IGFBP-like protein (TREMBL Accession Number:BAA21725) shown in 
Table 1C. In all BLAST alignments herein, the "E-value" or "Expect" value is a numeric 
indication of the probability that the aligned sequences could have achieved their similarity to 
the BLAST query sequence by chance alone, within the database that was searched. For 
example, as shown in Table 1C, the probability that the subject ("Sbjct") retrieved from the 
FCTR1 BLAST analysis, in this case the Mus Musculus IGFBP-like protein, matched the 
Query FCTR1 sequence purely by chance is 1.2xl0~ u . 

Table 1C. BLASTP of FCTR1 against Mus Musculus IGFBP-like protein (SEQ ID 

NO:38) 

PTNR : REMTREMBL - ACC : BAA2 1725 IGFBP-LIKE PROTEIN - MUS MUSCULUS (MOUSE), 270 AA. 

LENGTH = 270 

SCORE = 161 (56.7 BITS), EXPECT = 1.2E-11, P = 1.2E-11 
IDENTITIES = 31/71 (43%), POSITIVES = 46/71 (64%) 

QUERY: 9 DGLDIQLPGDDPHISVQFRGGPQRFEVTGWLQIQAVRPSDEGTYRCLARNALGQVEAPAS 68 

+ 11+ +1 I I I + 1 + 11 I I I I I I 1+ I -I III I I I 11 + 1 + ++ + 
SBJCT: 191 EGLE-ELPGDHVNIAVQVRGGPSDHETTSWILINPLRKEDEGVYHCHAANAIGEAQSHGT 249 

QUERY: 69 LTVLT PDQLNS 7 9 

+111 + + I 
SBJCT: 250 VTVLDLNRYKS 260 

The amino acid sequence of FCTR1 also had 26/58 bases (44%) identical, and 38/58 
bases (65%) positive for Mus Musculus Follistatin-like Protein shown in Table ID. 

Table ID. BLASTP of FCTR1 against Mus Musculus Follistatin-like Protein (SEQ ID 

NO:39) 

PTNR:SPTREMBL-ACC:Q61581 FOLLISTATIN-LIKE 2 (FOLLISTATIN-LIKE PROTEIN) - MUS 
MUSCULUS (MOUSE) , 238 AA. 

LENGTH =238 

SCORE = 149 (52.5 BITS), EXPECT = 1.5E-10, P = 1.5E-10 
IDENTITIES = 26/58 (44%), POSITIVES = 38/58 (65%) 

QUERY: 15 LPGDDPHISVQraGGPQRFEVTGWI*QIQATOPSDEGTYRCLARNAIX^VEAPASLTVL 72 

Mil ++++I IIII++ IIIII+ + + II I I I 1+ II 11+11+ 
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SBJCT: 165 LPGDRENLAIQTRGGPEKHEVTGWVLVSPLSKEDAGEYECHASNSQGQASAAAKITW 222 



The amino acid sequence of FCTR1 also had 26/58 bases (44%) identical, and 38/58 
5 bases (65%) positive for Homo sapiens MAC25 protein shown in Table IE. 



Table IE. BLASTP of FCTR1 against Homo sapiens MAC25 protein (SEQ ID NO:40) 



10 PTNR:SPTREMBL-ACC:Q07822 MAC 2 5 PROTEIN - HOMO SAPIENS (HUMAN), 277 AA. 

LENGTH = 277 

SCORE = 149 (52.5 BITS), EXPECT = 3.2E-10, P = 3.2E-10 
IDENTITIES = 26/58 (44%), POSITIVES = 38/58 (65%) 

15 

QUERY : 15 L PGDDPH I SVQFRGG PQRFE VTGWLQ I QAVRP SDEGT YRCLARNALGQ VEAP AS LT VL 72 

I I I I + + + +I MM++ IIIII+ + + I I I I I 1+ II 11+11 + 
SBJCT: 209 L PGDRDNLAI QTRGG PE KHE VTGWVLVS P L S K EDAGE YEC HASNS QGQAS AS AK I T W 266 

20 

The amino acid sequence of FCTR1 also had 26/58 bases (44%) identical, and 38/58 
bases (65%) positive fox Mm musculus MAC25 protein shown in Table IF. 

Table IF. BLASTP of FCTR1 against Mus musculus MAC25 protein (SEQ ID NO:41) 

25 

PTNR:SPTREMBL-ACC:088812 MAC25 - MUS MUSCULUS (MOUSE), 281 AA 

LENGTH = 281 

SCORE = 149 (52.5 BITS), EXPECT = 3.4E-10, P = 3.4E-10 
30 IDENTITIES = 26/58 (44%), POSITIVES = 38/58 (65%) 

QUERY: 15 LPGDDPHISVQFRGGPQRFEVTGWLQIQAVRPSDEGTYRCLARNALGQVEAPASLTVL 72 

mi ++++i IIM++ IIIM+ + + m ii m+ 1 1 II+M+ 

SBJCT: 208 LPGDRENLAI QTRGGPE KHEVTGWVLVS PLS KEDAGE YECHASNS QGQAS AAAK I TW 265 

35 

The amino acid sequence of FCTR1 also had 26/58 bases (44%) identical, and 38/58 
bases (65%) positive fox Homo sapiens Prostacyclin-stimulating factor shown in Table 1G. 

Table 1G. BLASTP of FCTR1 against Homo sapiens Prostacyclin-stimulating factor 

(SEQ ID NO:42) 

40 

PTNR:SPTREMBL-ACC:Q16270 PROSTACYCLIN-STIMULATING FACTOR - HOMO SAPIENS (HUMAN), 
282 AA 

LENGTH = 282 

45 SCORE = 149 (52.5 BITS), EXPECT = 3.4E-10, P = 3.4E-10 

IDENTITIES = 26/58 (44%) , POSITIVES = 38/58 (65%) 

QUERY: 15 L PGDDPH I SVQFRGGPQRFE VTGWLQ I QAVRP SDEGT YRCLARNALGQ VEAP AS LTVL 72 

I I I I ++ + +I IIII++ IIIII+ + + I I I I I 1+ II 11+11 + 
50 SBJCT: 209 LPGDRDNLAIQTRGGPEKHEVTGWVLVS PLSKEDAGE YECHASNS QGQAS AS AKITVV 266 

The amino acid sequence of FCTR1 also had 18/44 bases (40%) identical, and 25/44 
bases (56%) positive for rat Colorectal cancer suppressor shown in Table 1H. 
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Table 1H. BLASTP of FCTR1 against rat Colorectal cancer suppressor (SEQ ID 

NO:43) 



PTNR:PIR-ID:B40098 COLORECTAL CANCER SUPPRESSOR DCC - RAT (FRAGMENTS) 

LENGTH =144 

SCORE = 78 (27.5 BITS), EXPECT = 1.1E-05, SUM P(2) = 1.1E-05 
IDENTITIES = 18/44 (40%) , POSITIVES = 25/44 (56%) 

QUERY: 33 FEVTGW- -LQIQAVRPSDEGTYRCLARNALGQVEAPASLTVLTP 74 

I++ I M I Mil M + l I I I I I I 

SBJCT: 101 FQIVGGSNLRILGWKSDEGFYQCVAENEAGNAQSSAQLIVPKP 144 

SCORE = 37 (13.0 BITS), EXPECT = 1.1E-05, SUM P{2) = 1.1E-05 
IDENTITIES = 8/19 (42%), POSITIVES = 12/19 (63%) 

QUERY: 1 MAS I E WRKDGLDI QL - PGD 18 

I +1 1+1+ 1+ III 

SBJCT: 3 0 MPT I HWQKNQQDLTPNPGD 4 8 

The amino acid sequence of FCTR1 also had 32/83 bases (38%) identical, and 45/83 
bases (54%) positive to bases 55-137, and 24/68 bases (35%) identical, and 37/68 bases 
(54%) positive to bases 166-225 of Homo sapiens PTPsigma-(Brain) Precursor shown in 
Table II. 

Table II. BLASTP of FCTR1 against Homo sapiens PTPsigma-(Brain) Precursor (SEQ 

ID NO:44) 

PTNR:TREMBLNEW-ACC : AAD09360 PTP SIGMA- (BRAIN) PRECURSOR - HOMO SAPIENS (HUMAN) , 1502 
AA. 

LENGTH = 1502 

SCORE = 109 (38.4 BITS), EXPECT = 0.00010, P = 0.00010 
IDENTITIES = 32/83 (38%), POSITIVES = 45/83 (54%) 

QUERY: 14 QLPGDD- PHISVQFRG GPQRFEVTGW LQIQAVR- PSDEGTYRCLARNALG 61 

I II I ++ +1 I I I I + Ml +1 I II I I + I + I++I 

SBJCT: 55 QATGDPKPRVTWNKKGKKVNSQRFETIEFDESAGAVLRIQPLRTPRDENVYECVAQNSVG 114 

QUERY: 62 QVEAPASLTVLTPDQLNSTGI PQL 85 

Mill III I I h 

SBJCT: 115 EITVHAKLTVLREDQLPS-GFPNI 137 

SCORE = 77 (27.1 BITS), EXPECT =0.25, P = 0.22 
IDENTITIES = 24/68 (35%), POSITIVES = 37/68 (54%) 

QUERY: 4 IEWRKDGLDIQLPGDDPHISVQFRGGPQRFEVTGWLQIQAVRPSDEGTYRCLARNALG-Q 62 

I I III + III I ++ +1 III" + 1 + 1 t l + l 1+ I + 

SBJCT: 166 ITWFKDFLPV DPSAS NGRI KQLR- SGALQIESSEETDQGKYECVATNSAGVR 216 

QUERY: 63 VEAPASLTV 71 

+ 11 + 1 I 
SBJCT: 217 YSSPANLYV 225 

The amino acid sequence of FCTR1 also had 32/83 bases (38%) identical, and 45/83 
bases (54%) positive for amino acids 55-137 and 26/69 bases (37%) identical, and 38/69 
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(54%) positive for amino acids 166-234 of Homo sapiens Protein-Tyrosine Phosphatase 
Sigma shown in Table 1 J. 

Table 1J. BLASTP of FCTR1 against Homo sapiens PTPsigma-(Brain) Precursor (SEQ 

ID NO:45) 

PTNR:SPTREMBL-ACC:Q13332 PROTEIN -TYROSINE PHOSPHATASE , RECEPTOR- TYPE , S PRECURSOR 
(EC 3.1.3.48) (PROTEIN-TYROSINE PHOSPHATASE SIGMA) (R-PTP- SIGMA) (PTPRS) - HOMO 
SAPIENS (HUMAN) , 1948 AA. 

LENGTH = 1948 

SCORE = 109 (38.4 BITS), EXPECT = 0.00013, P = 0.00013 
IDENTITIES = 32/83 (38%), POSITIVES = 45/83 (54%) 

QUERY: 14 QLPGDD- PHISVQ FRG GPQRFEVTGW LQIQAVR- PSDEGTYRCLARNALG 61 

I II I ++ +1 I I I I + Ml +1 I II I I+I+I++I 

SBJCT: 55 QATGDPKPRVTWNKKGKKVNSQRFETIEFDESAGAVLRIQPLRTPRDENVYECVAQNSVG 114 

QUERY: 62 QVEAPASLTVLTPDQLNSTGIPQL 85 

+ + Mill MINI* 
SBJCT: 115 EITVHAKLTVLREDQLPS-GFPNI 13 7 

SCORE = 88 (31.0 BITS), EXPECT = 0.023, P = 0.022 
IDENTITIES = 26/69 (37%), POSITIVES = 38/69 (55%) 

QUERY: 4 IEWRKDGLDIQLPGDDPHISVQFRGGPQRFEVT GWLQIQAVRPSDEGTYRCLARNAL 60 

I Ml I + MM Ml I I III++ +1 + 1 I l + l 1 + 

SBJCT: 166 ITWFKDFLPVDPSASNGRIK-QLRS- -ETFESTPIRGALQIESSEETDQGKYECVATNSA 222 

QUERY: 61 G-QVEAPASLTV 71 

I + +11+1 I 
SBJCT: 223 GVRYSSPANLYV 234 

A ClustalW analysis comparing the protein of the invention with related protein 
sequences is given in Table IK, with FCTR1 shown on line 2. In the ClustalW alignment of 
the FCTR1 protein, as well as all other ClustalW analyses herein, the black outlined amino 
acid residues indicate regions of conserved sequence (i.e., regions that may be required to 
preserve structural or functional properties), whereas non-highlighted amino acid residues are 
less conserved and can potentially be mutated to a much broader extent without altering 
protein structure or function. 

Table IK. ClustalW Analysis of FCTR1 

1) Q07822 MAC25 PROTEIN. (SEQ ID NO:40) 

2) Q16270 PROSTACYCLIN- STIMULATING FACTOR. (SEQ ID NO:42) 
3)Q61581_FOLLISTATIN-LIKE 2: FOLLISTATIN-LIKE 2 (FOLLI STATIN- LIKE PROTEIN) 

(SEQ ID NO:39) 

4) BAA21725 IGFBP-LIKE PROTEIN (SEQ ID NO:38) 

5) FCTR1 (SEQ ID NO:2) 

6) B40098 COLORECTAL CANCER SUPPRESSOR DCC - RAT (FRAGMENTS) (SEQ ID NO: 43) 



q o 7 8 2 2 SEil fo s ffEI^re p &gKMMfla^ pasOTplpSlgcllget 

qi 6 2 7 o {EPs BBSEE a BsiB****^*^^ 

Q61581_ 3332 p p E^™g^«*MMMilfcfcfcfc^ 

BAA2 172 5 i3lpf^Pf^l JCT? PSL^RGfflG?lRDAG RRHPeBsESQQDrEaPSEcPAPWISA 
FCTR1 
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RD2CGCC 
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Q07822 
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BAA21725 

FCTR1 

B40098 

Q07822 

Q16270 

Q61581_ 

BAA21725 

FCTR1 

B40098 

Q07822 

Q16270 

Q61581_ 

BAA21725 

FCTR1 

B40098 

Q07822 

Q16270 

Q61581_ 

BAA21725 

FCTR1 

B40098 

Q07822 

Q16270 

Q61581_ 

BAA21725 

FCTR1 



PMgARgSEPBSGGSAG 



RGgCAPGMECVKSRKRRtgGKAGAAAGGP, 

srgScapgmecvksrkrrSgkagaaaggpi 



RGTiCAPGMECVKSRKRRtaGKAGAAAGGP 



CSPQlfflC 



gPVGSRC 




GSDG K TYPSGCQLRAAS 
GSDG aTYPSGCQLRAAS 
TYPSGCQLRAAS 



o B 

r|3s@iSa|33lrarhSprahhgh I 



p3rflsqtes|t 



ITQVSKGTCEQGPSIVTPPKDIWNVTGAQV 
ITQVSKGTCEQGPSIVTPPKDIWNVTGAQV 
ITQVSKGTCEQGPS^TPPKDIWNVTGAigv 
ili^rVG^CEj^Piifc^PF^ 



SFMgDj^LK^gi^ 



LSCEVIGIPTPVLIWNKVKRg Hy GVQRTELLPGDRgNLAIQTRGGPEKHEVTGWVL ffl SP 
LSCEVIGIPTPVLIWNKVKR^^VQRTELLPGDR^LAIQTRGGPEKHEVTGVJVLffl SP 
LSCEVIGIPTPVLIWNKVKRaH§GVQRTELLPGD R^LAIQTRGGPEKHEVTGWVLgjSP 
T,srKVf^iPTPVt^Kl5KVKii"jaG<J5cffEigLPGDi 



efeSa2sEk0v|JiSnBm(Sngdvvv . 



)PI^SVSBF (5g!gg ORF l3tfi(lt*igfg ofOA 
. ISDYF@IvggSN |r|lG 



lsked g geyechasnsqgqasasakitwdalhei 
lsked g geyechasnsqgqasasakitwdalhei 
lskedBgeyechasnsqgqasaBakitwdalhei 



GffiYSCHA 



AS. 
PM. 



■AE 



K0G@G§Q 

Aj^I^^SHGTgJBfijSLNRYKSg YSSVPgg 

J£RPS|3E®l{}R|j^^^ 

gvjSsSESFflQgV^SiEAENSQS^QllBPKP 



a 
a 

YY 



IGFBP is expressed in neurostem cell and developing central nervous system. MAC- 
25, a follistatin like protein is a growth suppressor of osteosarcoma cells, and meningiomas. 
DCC is expressed in most normal tissues especially in colonic mucosa, but is deleted in 
40 colorectal cancers. 

Since FCTR1 has similarity to these proteins (shown in BlastP, Tables 1C-1 J, and in 
clustalW, Table IK) it is likely that it has similar function. Therefore FCTR1 could function 
as on or more of the following: a tumor suppressor geneor regulator of neurological system 
development. 

45 Based on the protein similarity and tissue expression, FCTR1 may be useful in the 

following diseases and uses: 

(i) Tissue regeneration in vitro and in vivo 

(ii) Neurological disorders, neurodegenerative disorders, nerve trauma 

(iii) Reproductive health 

50 (iv) Immunological disorders, allergy and infection 

(v) In cancer as a diagnostic and prognostic marker, as well as a protein therapeutic 
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FCTR2 

FCTR2 (alternatively referred to herein as ACO 12614 J .0.123), is a growth factor 
bearing sequence similarity to human KIAA1061 protein and to genes involved in neuronal 
development and reproductive physiology (e.g., cell adhesion molecules, follistatin, 
roundabout and frazzled). FCTR2 is a full-length clone of 5502 nucleotides, including the 
entire coding sequence of a 815 amino acid protein. This sequence is expressed in glioma, 
osteoblast, other cancer cells, lung carcinoma, small intestine (This sequence maps to 
Unigene Hs. 123420 which is expressed in brain, breast, kidney, pancreas, pooled tissue). 

A FCTR2 ORF begins with an ATG initiation codon at nucleotides 420-422 and ends 
with a TGA codon at nucleotides 2865-2867. Putative untranslated regions upstream from 
the initiation codon and downstream from the termination codon are underlined in Table 2A, 
and the start and stop codons are in bold letters. 

Table 2A. FCTR2 Nucleotide Sequence (SEQ ID NO:3). 

CAATTTCACACAGGAAACAGCTATGCCATGATTACGCAAGTTGGTACCGAGCTCGGATCCACTAGTAACGGCCGCCAGTG 
TGCTGGAATTCGGCTTACTCACTATAGGGCTCGAGCGGCTGCCCGGGCAGGTCATTAATTCCATTTCTTTTTAGAGTATC 
ACAGCTTTCTCCTTCACTGACCACCCTTTGCTTCCTGTCAGAAAGCCCTGGACAGAACTCTCTGTGGGATTCTGCCCATG 
TTTCTGAGATATCGCCTCAATTGTCCTGGCTGGGCTGTCGGGTCTGCCCGTTTTACAGATGGGCAAACTGGAGTGGGAAG 
TATCCGGGTGGCTTCCTCAGGCCTGCAGCTGGTGGAGCAGCTACTGAAACAATCAGGAGCCCAGAAGCTTTGAAGTCACA 
AGAAGAGAAGACTCCCAGAA TGCAGTGTGATGTTGGTGATGGACGCCTGTTTCGCCTTTCACTTAAACGTGCCCTTTCCA 
GCTGCCCTGACCTCTTTGGGCTTTCCAGCCGCAACGAGCTGCTGGCCTCCTGCGGGAAGAAGTTCTGCAGCCGAGGGAGC 
CGGTGCGTGCTCAGCAGGAAGACAGGGGAGCCCGAATGCCAGTGCCTGGAGGCATGCAGGCCCAGCTACGTGCCTGTGTG 
CGGCTCTGATGGGAGGTTTTATGAAAACCACTGTAAGCTCCACCGTGCTGCTTGCCTCCTGGGAAAGAGGATCACCGTCA 
TCCACAGCAAGGACTGTTTCCTCAAAGGTGACACGTGCACCATGGCCGGCTACGCCCGCTTGAAGAATGTCCTTCTGGCA 
CTCCAGACCCGTCTGCAGCCACTCCAAGAAGGAGACAGCAGACAAGACCCTGCCTCCCAGAAGCGCCTCCTGGTGGAATC 
TCTGTTCAGGGAC TTAGATGC AGATGGCAATGGCCAC CTCAG CAGCTC CGAAC TGGCT CAGCATGTGCTGAAGAAGC AGG 
ACCTGGATGAAGACTTACTTGGTTGCTCACCAGGTGACCTCCTCCGATTTGACGATTACAACAGTGACAGCTCCCTGACC 
CTCCGCGAGTTCTACATGGCCTTCCAAGTGGTTCAGCTCAGCCTCGCCCCCGAGGACAGGGTCAGTGTGACCACAGTGAC 
CGTGGGGCTGAGCACAGTGCTGACCTGCGCCGTCCATGGAGACCTGAGGCCACCAATCATCTGGAAGCGCAACGGGCTCA 
CC CTG AACTT C CTGGACTTGGAAG AC ATC AATG ACTTTGGAG AGG ATG ATTCC CTGTACAT CAC CAAGGTGACC ACC ATC 
CACATGGGCAATTACACCTGCCATGCTTCCGGCCACGAGCAGCTGTTCCAGACCCACGTCCTGCAGGTGAATGTGCCGCC 
AGTCATCCGTGTCT AT CCAGAGAGCC AGG CAC AGGAG C CTGG AGTGGC AGC CAGC CTAAGATGCCATGC TGAGGGCATTC 
CCATGCCCAGAATCACTTGGCTGAAAAACGGCGTGGATGTCTCMCTCAGATGTCCAAACAGCTCTCCCTTTTAGCCAAT 
GGGAGCGAACTCCACATCAGCAGTGTTCGGTATGAAGACAC^GGGGGATACACCTGCATT 

GGATGAAGATATCTCCTCGCTCTTCATTGAAGACTCAGCTAGAAAGACCCTTGCAAACATCCTGTGGCGAGAGGAAGGCC 
TCAGCGTGGGAAACATGTTCTATGTCTTCTCCGACGACGGTATCATCGTCATCCATCCTGTGGACTGTGAGATCCAGAGG 
CACCTCAAAC CCACGG AAAAG ATTTTCATGAG CT ATG AAGAAATCTGTCCTCAAAG AGAAAAAAATGCAACCCAGCC CTG 
CCAGTGGGTATCTGCAGTCAATGTCCGGAACCGGTACATCTATGTGGCCCAGCCAGCACTGAGCAGAGTCCTTGTGGTCG 
ACATCCAAGCCCAGAAAGTCCTACAGTCCATAGGTGTGGACCCTCTGCCGGCTAAGCTGTCCTATGACAAGTCACATGAC 
CAAGTGTGGGTCCTGAGCTGGGGGGACGTGCACAAGTCCCGACCAAGTCTCCAGGTGATC^ 

GAGCC AGC AC CTCATCCGCACACC CTTTGCAGGAGTGGATGATTTCTTCATTC CCC CAACAAACCTCAT CATCAACC ACA 

TCAGGTTTGGCTTCATCTTCAACAAGTCTGATCCTGCAGTCCACAAGGTGGACCTGGAAACAATGATGCCCCTCAAGACC 

ATCGGCCTGCACCACCATGGCTGCGTGCCCCAGGCCATGGCACACACCCACCTGGGCGGCTACTTCTTCATCCAGTGCCG 

ACAGGACAGCCCCGCCTCTGCTGCCCGACAGCTGCTCGTTGACAGTGTCACAGACTCTGTGCTTGGCCCCAATGGTGATG 

TAACAGGCACCCCACACACATCCCCCGACGGGCGCTTCATAGTC^GTGCTGCAGCTGACAGCCCCTOT 

GAGATCACAGTGCGGGGCGAGATCCAGACCCTGTATGACCTGCAAATAAACTCGGGCATCTCAGACTTGGCCTTCCAGC 

CTCCTTCACTGAAAGCAATG^TAC^WVCATCTACGCGGCTCTGCAGACGGAG 

CGGGGAAGGTGGGCATGCTGAAGAACTTAAAGGAGCCACCCGCAGGGCCAGCTCAGCCCTGGGGGGGTACCCACAGAATC 

ATGAGGGACAGTGGGCTGTTTGGACAGTACCTCCTCACACCAGCCCGAGAGTCACTGTTCCTCATCAATGOT 

CACGCTGCGGTGTGAGGTGTCAGGTATAAAGGGGGGGACCACAGTGGTGTGGGTGGGTGAGGTATG AAGGGCCCAGAGC^ 

GAGCCCTGGGCCAAGGAAC^CCCCCTAGTCCTGACACTGCAGCCTCAAGCAGGTACGCTGTACA 

C^AAAACCTGTACTCGCTTTGTGGITCAACACTGGTCTCCTTGCAAGTTTCCTAGTATAAGGTATGCGCTGC^ 

TTGGGGTTTTTTCGTTAGGAAGTATGATTTATGCCTTGAGCTACGATGAGAACATATGCTGCT^ 

CTGTGCCAAG CTGCAC AC CGAGTG AC CTGGGG AC ATC ATGGAACC AAGGG ATCCTG CT CTCCAAGC AGACAC CT CTGTCA 
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GTTGCCTT CACAT AGTCATTGTCC CTTACTGCCAG AC CCAGCCAG ACTTTGCC CTG ACGGAGTGGC CCGGAAGC AGAGGC 
CGACCAGGAGCAGGGGCCTCCCTCCCGAACTGAAAGCCCATCCGTCCTCGCGTGGGACCGCATCTTCTCCCTCGCAGCTG 
CTTCTTGCTTTTCTTTCCATTTGACTTGCTGTAAGCCTGAGGGAGAGCCAACAAGACTTACTGCATCTTGGGGGATGGGG 
AAATCACTCACTTTATTTTGGAAATTTTTGATTAAAAAAAAATTTTATAATCTCAAATGCT^ 

TCCGAGGTCCAACTATATCCTTCCCTGCCTTAGGCCGAGTCTCGGGGGTGGTCACAACCCCACATCCCACAGCCAGAAAG 
AACAATGGTCATCTGAGAAT ACTGGC CCTGTCGACT ATTGCC ACC CTGCTTCT CCAAGAGC AGACC AGGCCACCTCATCC 
GTAAGGACTCGGTTCTGTGTTGGGACCCCAAAAAACCAGAACAAGTTCTGTGTGCCTCCTTTCAGCACAGAAGGGAGACA 
TCTCATTAGTCAGGTCTGGTACCCCAGATTCAGGGCAGACTGGGCTTGCCTGGCAAGGTATGGGTGGCCTCCAGGCTCAA 
TGCAGAAACCCCAAGGACACGAGTGGGGCCAGGTGAGTTCCTGAAGCTATACCTTTTCAAAACAGATTTTGTTTTCCTAC 
CTGTGGCCCATCCACTCCTCTCTGGTACCCCATCCCCGCATCAGCACTGCAGAGAGAACACATTTCGGCGAGGGTTTTCT 
. T ACCCACATTCCC CAATCAAT ACACACAC ACTGC AGAACCCAGAACAGAAGGC CAC AGGCTGGCACT ACTGCATTCT C CT 
TATGTGTCTCAGGCTGTGGTGACTCT CAC ATGGGCATCGAAG AAGTAC AACCC ACAT AGCC CTCTGGAGACCGC CTAGAT 
CAGAG ACTCAGCAAAAAC AGGCT CGC CTT CCCTCTCCCAC AT ATGAGTGG AACTTACATGTGTCCTGGTTTGAATGATCA 
TTTTGCAAGCCACACGGGTTGGGAGAGGTGGTCTCACCACAGACGTCTTTGCTAATTTGGCCACCTTCACCTACTGACAT 
GACCAGGATTTTC CTTTGCC ATT AAGGAATGAACTCTTTC AAGGAGAGGAAAC CCT AGACT CTGTGTCACTCTC AAC ACA 
CACAGCTCCTTTCACTCCTGCCTGACTGCCAAGCCACCTGCATCCCCCGCCCCAGATCTCATGAGATCAATCACTTGTAT 
GTCTCACGCAACTTGGTCCACCAAACGCCTGTCCCCTGTAACTCCTAGGGGTGCGCCTAGACAGGTACGTCTGTTTTTTA 
TTTTAAAAGATATGCTATGTAGATATAAGTTGAGGAAGCTCACCTCAAAAGCCTAGAATGCAGTTTCACAGTAGCTGGGA 
TGCATGGATGACCCATCTCACCCCTTTTTTTTTCCTGCCTCAATATCTTGATATGTTATGTTTACTCCCAATCTCCCATT 
TTTACCACTAAAATTCTCCAACTTTCATAAACTTTTTTTTGGAAAAATTTCCATTGTATCAGCCCCTGACAGAAAAAGGA 
TCTCTGAGCCTAAAGGAGGAAAAGTCCCACCAACTACCAGACCAGAACACGAGCCCCTCTGGGCAGCAGGATTCCTAAGT 
CAAAGACC AGTTTGAC CC AAACTGGC CTTTTAAAAT AATC AGGAGTGACAGAGTCAACTTCTGC AGC AC CTGCTTCTCCC 
CCACTGTCCCTTCCATCTTGGAATGTGTCTAAAAAAGCATAGCTGCCCTTTGCTGTCCTCAGAGTGCATTTCCTGGAGAC 
GG CAGGCTTAGGT CTC ACTGACAGCATGC CAGAC ACAACTGAAT CGAAGC AGGCCTGAAGC CT AGGTCAGGGTTTCAGGA 
GTCC AGCC CC AGGAGGCAAAGTCAC C AATGCAGGGAGGT AAATGCCTTTTGGC AGGAAAACC AAT AGAGTTGGTTGGGTG 
GGGAGTCAGGGGTGGGAGGAGAAGGAGGAAGAGGAGGAAGGCCAGACTGGCCTGCCCTTTCTCCCATACTTCACCCCAGC 
AGAGGTTCATGGGACACAGTTGGAAAGCCACTGGGAGGAAATGCCTCACTACAGGGGGGCCTCCTGTAGCAAGCCCAGCC 
GGT AAT CCTCCTAATGAACCC AC AAGGT C AATTC ACAACTGAT ATCTT AG CT ATTAAAGAAGT ACTGACTTTACCAAAAG 
AATCATCAAG AAAGCTATTT ATAT AAAC C CCCTCAGTCATTTTGAAAT AAAAT TAATTTT AC 



The predicted amino acid sequence of FCTR2 protein corresponding to the foregoing 
nucleotide sequence is reported in Table 2B. FCTR2 was searched against other databases 
using SignalPep and PSort search protocols. The protein is most likely located in the 
mitochondrial matrix space (certainty=0.4718) and seems to have no N-terminal signal 
sequence. The predicted molecular weight is 90346.9 Daltons. 



Table 2B. FCTR2 Protein Sequence (SEQ ID NO:4). 

MQ CDVGDGRL FRL S L KRALS S C PDL FGL S S RNELLAS CGKKFC S RGS RCVLS R KTGE P E CQ CLEACRPS YVP VCGSDGRFYEN 

HCKIoHRAACLLGKRITVIHSKDCFLKGDTCT^GYARLKNVLLALQTRLQPLQEGDSRQ 

LSSSEIAQHVLKKQDLDEDLLGCSPGDLLRFT>DYNSDSSLT^ 

RPPIIWKRNGLTLNFLDLEDINDFGEDDSLYITKVTTIHMGNYTCHASGHEQLFQTHVLQVNVPPVIRVYPESQAQ 

LRCHAEGIPMPRITWLKNGVDVSTQMSKQLSLLANGSELHISSVRYEDTGAYTCIA 

WREEGLSVGNMFYVFSDDGIIVIHPVDCEIQRHLKPTEKIFMSYEEICP^ 

VVDIQAQKVLQSIGVDPLPAKLSYDKSHDQVWVLSWGD^ 

RFGFIFNKSDPAVHKVDLETMMPLKTIGLHHHGCVPQAM^ 

PHTSPTCRFIVSAAADSPWLHVQEITVRGEIQTLYDLQINSGISDLAFQRSFTESNQYNIYAALHTEPDLLFLELSTGKVGML 
KNLKEPPAGPAQPWGGTHRIMRDSGLFGQYLLTPARESLFLINGRQNTLRCEVSGIKGGTTVVWVGEV 



In a BLASTN search it was also found that nucleotides 784-5502 of FCTR2 nucleic 
acid had 4672 of 4719 bases (99%) identical to Homo sapiens mRNA for KIAA1061 protein, 
partial cds (GenBank Acc:AB028984) (Table 2C). 
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Table 2C. BLASTN of FCTR2 against Homo sapiens mRNA for KIAA1061 protein 

(SEQ ID NO:46) 

> GI | 5689458 |DBJ| AB028984 . 1 | AB028984 HOMO SAPIENS MRNA FOR KIAA1061 PROTEIN, PARTIAL 
CDS 

LENGTH = 4719 

SCORE = 9075 BITS (4578), EXPECT = 0.0 
IDENTITIES = 4672/4719 (99%) 
STRAND = PLUS / PLUS 



QUERY: 


784 


SB JCT : 


1 


QUERY: 


844 


SB JCT: 


61 


QUERY: 


904 


SB JCT : 


121 


QUERY: 


964 


SB JCT: 


181 


QUERY: 


1024 


SB JCT : 


241 


QUERY: 


1084 


SB JCT : 


301 


QUERY: 


1144 


SB JCT : 


361 


QUERY: 


1204 


SB JCT : 


421 


QUERY : 


1264 


SB JCT : 


481 


QUERY: 


1324 


SB JCT : 


541 


QUERY : 


1384 


SB JCT: 


601 


QUERY : 


1444 


SB JCT: 


661 


QUERY: 


1504 


SB JCT: 


721 


QUERY : 


1564 


SB JCT: 


781 



AGAATGTCCTTCTGGCACTC CAGAC CCGTCTGC AGCCACTC CAAGAAGG AGACAGCAGAC 843 

I II 1 1 II 1 1 1 II 1 1 II 1 1 1 III III I II 1 1 1 1 II II II II Ml II Mil I II 1 1 II II II 

AGAATGTCCTTCTGGCACTC CAGAC CCGTCTGC AGCCACTC CAAGAAGGAGACAGCAGAC 6 0 
AAGACC CTG CCT CCCAG AAG CGCCT CCTGGTGGAAT CT CTGTTCAGGGACTTAGATGCAG 903 

1 1 1 1 Mil II II II II 1 1 1 MMII MM M 1 1 Ml II III M II MM I IM Ml I Ml 

AAGACC CTG CCT CCCAG AAGCGCCTCCTGGTGGAATCTCTGTTCAGGGACTTAGATGCAG 120 



ATGGCAATGGCCACCTC AGC AG CTC CGAAC TGGCTC AGCATGTGCTGAAGAAGC AGGACC 

I M I MM II Mil II 1 1 1 Ml III II II I II 1 1 II II III II 1 1 1 II I II M I III 1 1 1 

ATGGCAATGGCCACCTC AGC AG CTC CGAACTGG CTC AGCATGTGCTGAAGAAGCAGGACC 



963 



180 



TGGATGAAGACTTACTTGGTTGCTC ACCAGGTGACCTCCTCCGATTTGACGATTACAACA 1023 

I II 1 1 Ml 1 1 II II II 1 1 1 1 II I III 1 1 M I II MIMM 1 1 II 1 1 II II I M 1 1 1 1 1 1 

TGGATGAAGACTTACTTGGTTGCTC ACCAGGTGACCTC CTC CGATTTGACGATTACAACA 240 
GTGACAGCTCCCTGACCCTCCGCGAGTTCTACATGGCCTTCCAAGTGGTTCAGCTCAGCC 1083 

1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 II M 1 1 1 M M 1 1 1 1 1 1 1 1 1 M II 1 1 II 1 1 II 1 1 1 M II 1 1 1 1 

GTGACAGCTCCCTGACCCTCCGCGAGTTCTACATGGCCTTCCAAGTGGTTCAGCTCAGCC 3 00 
TCGC C CCCGAGGAC AGGGTC AGTGTGAC CAC AGTGACCGTGGGG CTGAGCAC AGTGCTGA 1143 

I Mill II MM II III IMIIMMMM MMII IMIMMIIIMIII II MMII 

TCGC CC CCGAGGAC AGGGTC AGTGTGAC CACAGTGACCGTGGGG CTGAGCAC AGTGCTGA 360 
CCTGCGCCGTCCATGGAGACCTGAGGCCACCAATCATCTGGAAGCGCAACGGGCTCACCC 1203 

IMIIMIIIMIIIIIIIMIIIIIIIMMIIIIIMM IMIMMII MIMM 

CCTGCGCCGTCCATGGAGACCTGAGGCCACCAATCATCTGGAAGCGCAACGGGCTCACCC 420 
TGAACT TCCTGGACTTGGAAGACAT CAATG ACTTTGGAGAGGATGATTCC CTGT ACATCA 1263 

I II Mill 1 1 II !l II I Ml II III II II 1 1 1 1 III II III 1 1 II I III II M I II 1 1 II 

TGAACTTCCTGGACTTGGAAGACAT CAATGACTTTGGAGAGGATGATTC CCTGT ACATCA 4 80 
CCAAGGTGACCACCATCCACATGGGCAATTACACCTGCCATGCTTCCGGCCACGAGCAGC 1323 

I M I II 1 1 1 III II III III II I II II II I II 1 1 II II II I II II I Mill M 1 1 1 II II 

CCAAGGTGACCACCATCCACATGGGCAATTACACCTGCCATGCTTCCGGCCACGAGCAGC 540 
TGTTCC AGACCC ACGTC CTGCAGGTGAATGTGCCGCCAGTC ATCCGTGT CT ATCCAG AGA 1383 

Ml I II II I III II III III I MM II II I II MM II II I II II I III M 1 1 1 M 1 1 1 1 

TGTTCC AGACCC ACGTC CTGCAGGTGAATGTGCCGCCAGTCATCCGTGTCTATCCAGAGA 600 
GCCAGGCACAGGAGCCTGGAGTGGCAGCCAGCCTAAGATGCCATGCTGAGGGCATTCCCA 1443 

I II II II I MM II III Ml I II II II II I II MM II II I II II MM II I M II 1 1 II 

GCC AGGCAC AGGAGCCTGGAGTGGC AGC CAGCCT AAGATGCCATGCTGAGGGCATTC CCA 660 
TGCCCAGAATCACTTGGCTGAAAAACGGCGTGGATGTCTCAACTCAGATGTCCAAACAGC 1503 

Mill I II II II 1 1 III II 1 1 II II II M I II II II M II I III I II II II I II II I III 

661 TGCCCAGAATCACTTGGCTGAAAAACGGCGTGGATGTCTCAACTCAGATGTCCAAACAGC 720 
TCTCCCTTTTAGCCAATGGGAGCGAACTCCACATCAGCAGTGTTCGGTATGAAGACACAG 1563 

MMII MM II II M 1 1 II Mill II M 1 1 Mill M III I III MM II 1 1 II I M M 

T CTCCCTTTTAG CCAATGGG AGCGAACT CC ACATCAGCAGTGTTCGGT ATGAAGACACAG 780 

GGGCATACACCTGCATTGCCAAAAATGAAGTGGGTGTGGATGAAGATATCTCCTCGCTCT 1623 

I I I 1 I I 1 I I I I 1 I I I I I I I 1 I 1 1 I 1 I 1 I I I 1 I I I I 1 I I I I I i I I 1 I I I I I I 1 I i I 1 I I I I 
GGGCAT ACACCTGCATTGCCAAAAATG AAGTGGGTGTGG ATGAAGATAT CTC CT CGCTCT 840 
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AITPI1V 

yUhiKi : 


1624 


bnJLl : 


841 


QUr»Kx : 


1 CO A 

lbo4 


ooJti : 




QUERY : 


1744 


CT5 T/*"TI _ 


961 


AT Milt \7 

QUERY : 


1804 


SBJCT : 


102 1 


/NT II V 

QUERY : 


1864 


SBJCT : 


1081 


QUERY : 


1924 


SBJCT : 


1141 


QUERY : 


1984 


SBJCT : 


1201 


QUERY : 


2044 


SBJCT : 


1261 


QUERY : 


2104 


SBJCT : 


1321 


QUERY : 


2164 


SBJCT : 


1381 


QUERY : 


2224 


SBJCT : 


1441 


QUERY : 


2284 


SBJCT : 


1501 


QUERY : 


2344 




1561 




2404 








2464 


CD Tr"P . 


lDOl 


QUERY : 


2524 


SBJCT : 


1741 


QUERY: 


2584 


SBJCT : 


1801 



T CATTG AAG ACT CAG C T AG AAAGAC C CT TG CAAACAT C CTGTGG CG AG AGG AAGG C C T CA 1683 

IIMMIl IIIMIIIMIIIIMIII! Illllllllllllllllllllll IMIIMII 

T CATTG AAGACTCAGCTAGAAAGACCCTTGCAAACATCCTGTGGCGAGAGGAAGGCCTCA 900 
GCGTGGGAAACATGTTCTATGTCTTCTCCGACGACGGTATCATCGTCATCCATCCTGTGG 1743 

111 1 111 1 111 1 inn i ii ii i mi i iiiiiii.ii inn mi i mi inn i in - 

GCGTGGGAAACATGTTCTATGTCTTCTCCGACGACGGTATCATCGTCATCCATCCTGTGG 960 
ACTGTGAGATC C AG AGGCACCTCAAACC CACGGAAAAG ATTTTCATGAGCT ATG AAG AAA 1803 

1 1 1 1 1 1 1 1 1 1 II 1 1 1 II 1 1 1 II 1 1 1 III I Ml III 1 1 1 1 1 II II I II II 1 1 1 II 1 1 MM 

ACTGTGAGATCC AGAGGCACCT CAAACC CACGGAAAAGATTTTCATGAGCT ATGAAGAAA 1020 
TCTGTCCTCAAAGAGNNNNNNNTGCAACCCAGCCCTGCCAGTGGGTATCTGCAGTCAATG 1863 

I i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II I M Mill MUM 1 1 II II I Ml 1 1 II II I II I 

TCTGTCCTCAAAGAGAAAAAAATGCAACCCAGCCCTGCCAGTGGGTATCTGCAGTCAATG 1080 
TCCGGAACCGGTACATCTATGTGGCCCAGCCAGCACTGAGCAGAGTCCTTGTGGTCGACA 1923 

1 1 1 1 1 II I M 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 II 1 1 1 

TCCGGAACCGGTACATCTATGTGGCCCAGCCAGCACTGAGCAGAGTCCTTGTGGTCGACA 1140 
T CCAAGCC C AGAAAGTC CTACAGTCC AT AGGTGTGGAC CCTCTGCCGGC TAAGCTGTCCT 1983 

1 1 1 1 1 II 1 1 1 II II 1 1 1 II II II 1 1 1 1 1 M II I Mill 1 1 1 1 II II III 1 1 Ml II I III 

TCCAAGCCCAGAAAGTCCTACAGTC CAT AGGTGTGGAC CCTCTGCCGGCTAAGCTGTCCT 1200 
ATGACAAGTCACATGACCAAGTGTGGGTCCTGAGCTGGGGGGACGTGCACAAGTCCCGAC 2 043 

III MM II III Mill Mill lllllllllllllll Mlllllll Mill MINI III 

ATGACAAGTCACATGACCAAGTGTGGGTCCTGAGCTGGGGGGACGTGCACAAGTCCCGAC 1260 
CAAGTCTCCAGGTGATCACAGAAGCCAGCACCGGCCAGAGCCAGCACCTCATCCGCACAC 2 103 

MIMMMIM IMMIIMMIIMMMMIIIMMIMIIMIIMMMIMM 

CAAGTCTCCAGGTGATCACAGAAGCCAGCACCGGCCAGAGCCAGCACCTCATCCGCACAC 1320 
CCTTTGCAGGAGTGGATGATTTCTTCATTCCCCCAACAAACCTCATCATCAACCACATCA 2163 

MMIM Mill Mill IIIIMIIMI IIIIIIIIMIIMIIII ill III Mill III 

CCTTTGCAGGAGTGGATGATTTCTTCATTCCCCCAACAAACCTCATCATCAACCACATCA 1380 

GGTTTGGCTTCATCTTCAACAAGTCTGATCCTGCAGTCCACAAGGTGGACCTGGAAACAA 2223 

I I I I I I I I I I I I I I I I I I I I I I I I I I 11 I I I I I I I I I I I I I I I I I I I I I I I I I I I I i I I I 
GGTTTGGCTTCATCTTCAACAAGTCTGATCCTGCAGTCCACAAGGTGGACCTGGAAACAA 1440 

TGATGCCCCTCAAGACCATCGGCCTGCACCACCATGGCTGCGTGCCCCAGGCCATGGCAC 2283 

IIMMIl I III II III Mill lllllllllllllll Mill lllllllll Mill MM 

TGATGCCCCTCAAGACCATCGGCCTGCACCACCATGGCTGCGTGCCCCAGGCCATGGCAC 1500 
ACACCCACCTGGGCGGCTACTTCTTCATCCAGTGCCGACAGGACAGCCCCGCCTCTGCTG 2343 

IIMMIl MM II III Mill MIMMIMIIIIIIMMIIIII MM Mill I III 

ACACCCACCTGGGCGGCTACTTCTTCATCCAGTGCCGACAGGACAGCCCCGCCTCTGCTG 1560 
CCCGACAGCTGCTCGTTGACAGTGTCACAGACTCTGTGCTTGGCCCCAATGGTGATGTAA 2403 

II 1 1 1 II II I II M I II M I II II I II 1 1 1 II II II 1 1 1 II III 1 1 1 II M I Ml 1 1 II I 

CCCGACAGCTGCTCGTTGACAGTGTCACAGACTCTGTGCTTGGCCCCAATGGTGATGTAA 1620 
CAGGCACCCCACACACATCCCCCGACGGGCGCTTCATAGTCAGTGCTGCAGCTGACAGCC 2463 

I II II Ml I II 1 1 1 1 1 1 III M III I II I III Ml M M 1 1 1 1 M 1 1 Ml M II M I II I 

CAGGCACCCCACACACATCCCCCGACGGGCGCTTCATAGTCAGTGCTGCAGCTGACAGCC 1680 
CCTGGCTGCACGTGCAGGAGATCACAGTGCGGGGCGAGATCCAGACCCTGTATGACCTGC 2523 

I III II III II I II I II III IMIM II II IMIMIMM II Ml II I Mill IIMM 

CCTGGCTGCACGTGCAGGAGATCACAGTGCGGGGCGAGATCCAGACCCTGTATGACCTGC 1740 
AAATAAACTCGGGCATCTCAGACTTGGCCTTCCAGCGCTCCTTCACTGAAAGCAATC AAT 2583 

II 1 1 1 II 1 1 1 M I II II II I II MM 1 1 1 1 III I III II 1 1 1 II I M II II Ml III Ml 

AAATAAACTCGGGCATCTCAGACTTGGCCTTCCAGCGCTCCTTCACTGAAAGCAATCAAT 1800 
ACAACATCTACGCGGCTCTGCACACGGAGCCGGACCTGCTGTTCCTGGAGCTGTCCACGG 2643 

MMMM I Ml M I M II I II III II 1 1 IMIM MM II I II M I M II III II MM 

ACAACATCTACGCGGCTCTGCACACGGAGCCGGACCTGCTGTTCCTGGAGCTGTCCACGG 1860 
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QUERY : 


2644 


SB JCT : 


1861 


QUERY : 


2704 


SB JCT : 


1921 


QUERY : 


2764 


SBJCT : 


1981 


QUERY: 


2824 


SBJCT : 


2041 


QUERY: 


2884 


SBJCT : 


2101 


QUERY: 


2944 


SBJCT: 


2161 


QUERY: 


3004 


SBJCT : 


2221 


QUERY: 


3064 


SBJCT : 


2281 


QUERY: 


3124 


SBJCT : 


2341 


QUERY: 


3184 


SBJCT : 


2401 


QUERY : 


3244 


SBJCT : 


2461 


QUERY : 


3304 


SBJCT : 


2521 


QUERY : 


3364 


SBJCT : 


2581 


QUERY : 


3424 


SBJCT : 


2641 


QUERY : 


3484 


T/""""P . 

SBJCT : 


■ 2701 


QUERY: 


3544 


SBJCT: 


2761 


QUERY: 


3604 


SBJCT: 


2821 



GGAAGGTGGGC^TGCTGAAGAACTTAAAGGAGCCACCCGCAGGGCCAGCTCAGCCCTNNN 2703 

iii 1 1 1 1 1 1 1 ii ii ii i iim ii ii ii 1 1 1 ii mi ii i ii i ii i ii ii ii 1 1 1 1 ii 

GGAAGGTGGGCATGCTGAAGAACTTAAAGGAGCCACCCGCAGGGCCAGCTCAGCCCTGGG 1920 
NNNNT ACC C ACAGAAT CATG AGGG A CAG TGGGCTGT TTGGACAG T AC CT C CT CACAC GAG 2763 

1 1 1 1 Mil II I! 1 1 1 1 1 1 1 II II 1 1 1 1 1 1 III II II 1 1 1 1 1 1 1 II III I Ml 1 1 II 

GGGGT AC C C ACAGAAT C ATG AGGG AC AG TGGGC TGT TTGGACAG T AC CT C CT CA CAC CAG 1980 
CCCGAGAGTCACTGTTCCTCATCAATGGGAGACAAAACACGCTGCGGTGTGAGGTGTCAG 2823 

Ml 1 1 M I M II II M M 1 1 1 1 1 IMM I M 1 1 1 Ml I II I M 1 1 1 1 M Ml M III I II 

CCCGAGAGTCACTGTTCCTC ATCAATGGGAGAC AAAACACGCTG CGGTGTG AGGTGT CAG 2040 
GTATAAANNNNNNNACCACAGTGGTGTGGGTGGGTGAGGTATGAAGGGCCCAGAGCAGAG 2883 

lllllll II M II IMIMMI I M I III II II M II I II II MM II III II 

GTATAAAGGGGGGGACCACAGTGGTGTGGGTGGGTGAGGTATGAAGGGCCCAGAGCAGAG 2100 
CCCTGGGCCAAGGAACACCCCCTAGTCCTGACACTGCAGCCTCAAGCAGGTACGCTGTAC 2943 

I M II I II 1 1 II II 1 1 II 1 1 Ml II II II I II II II II III M MM II II I II I II I II 

CCCTGGGCCAAGGAACACCCCCTAGTCCTGACACTGCAGCCTCAAGCAGGTACGCTGTAC 2160 
ATTTTTACAGACAAAAGC^AAAACCTGTACTCGCTTTGTGGTTCAACACTGGTCTCCTTG 3 003 

I MM Ml 1 1 MM 1 1 II II Ml M II M I M II II II III M II IIM II I II II M II 

ATTTTTACAGACAAAAGCAAAAACCTGTACTCGCTTTGTGGTTCAACACTGGTCTCCTTG 2220 
CAAGTTTCCTAGTATAAGGTATGCGCTGCTACCAAGATTGGGGTTTTTTCGTTAGGAAGT 3063 

I M II I II 1 1 II I M 1 1 1 1 M M 1 1 II I M M MM II I M II I II Ml II I II M MM 

CAAGTTTCCTAGTATAAGGTATGCGCTGCTACCAAGATTGGGGTTTTTTCGTTAGGAAGT 2280 
ATGATTTATGCC TTGAGCT ACG ATG AGAAC ATATGCTG CTGTGT AAAGGGAT CATTTCTG 3123 

I Ml I M M I II I II 1 1 1 M M Ml II I II II I Ml II I M II 1 1 1 Ml II I II M II II 

ATGATTTATGCCTTGAGCT ACG ATG AG AAC ATATGCTG CTGTGT AAAGGGATCATTT CTG 2340 
TGCCAAGCTGCACACCGAGTGACCTGGGGACATCATGGAACCAAGGGATCCTGCTCTCCA 3183 

I II I M II 1 1 II M M II II I M II II I II M I II 1 1 M II II II I Ml II 1 1 1 II I Ml 

TGCCAAGCTGCACACCGAGTGACCTGGGGACATCATGGAACCAAGGGATCCTGCTCTCCA 24 00 
AGCAGACACCTCTGTCAGTTGCCTTCACATAGTCATTGTCCCTTACTGCCAGACCCAGCC 3243 

I II I M M 1 1 1 II I III II 1 1 1 Ml II I II II I Mill 1 1 1 II II II II II I II II II II 

AGCAGACACCTCTGTCAGTTGCCTTCACATAGTCATTGTCCCTTACTGCCAGACCCAGCC 2460 
AGACTTTGCCCTGACGGAGTGGCCCGGAAGCAGAGGCCGACCAGGAGCAGGGGCCTCCCT 33 03 

I II I M II 1 1 1 M I II I M 1 1 MM II I M II MIMI III II M II II II I II II II M 

AGACTTTGC CCTGACGGAGTGGCCCGGAAG C AGAGGCCGAC CAGG AGCAGGGGC CTC CCT 2520 
CCCGAACTGAAAGCCCATCCGTCCTCGCGTGGGACCGCATCTTCTCCCTCGCAGCTGCTT 3363 

I MIMI MMIIIMI IMIIMI II Ml MIMI II II I IMIIMI III II MM II 

CCCGAACTGAAAGCCCATCCGTCCTCGCGTGGGACCGCATCTTCTCCCTCGCAGCTGCTT 2580 
CTTGCTTTTCTTTC GATTTGACTTGCTGT AAGC CTG AGGGAGAGCC AAC AAGACTTACTG 3423 

I II Ml I II I Ml 1 1 1 M Ml II II II M MMIM 1 1 II I M 1 1 II 1 1 1 1 1 M II 1 1 II 

CTTGCTTTT CTTTC CATTTGACTTGCTGTAAGC CTG AGGGAGAG CC AAC AAGACTTACTG 2640 
CATCTTGGGGGATGGGGAAATCACTCACTTTATTTTGGAAATTTTTGATTNNNNNNNNOT 3483 

I III II I II II 1 1 II II M II Ml I II Ml IMIIMI II I II II II I M I 

C ATC TTGGGGG ATGGGG AAATC ACT CAC TT T AT TTTGG AAATTT TTG AT T AAAAAAAAAT 2700 
TTTATAATCTCAAATGCTAGTAAGCAGAAAGATGCTCTCCGAGGTCCAACTATATCCTTC 3543 

I II Ml 1 1 1 1 Ml I Ml MMIM I II M Mill II 1 1 II 1 1 II I II Ml I III II II II 

TTTATAATCTCAAATGCTAGTAAGCAGAAAGATGCTCTCCGAGGTCCAACTATATCCTTC 2760 
CCTGCCTTAGGCCGAGTCTCGGGGGTGGTC ACAACCCCACATCCCACAGCCAGAAAGAAC 3603 

I II M 1 1 1 1 1 II 1 1 Ml MM II I II 1 1 1 Ml II II II II I II 1 1 1 1 II III II II II II 

CCTGCCTTAGGCCGAGTCTCGGGGGTGGTCACAACCCCACATCCCACAGCCAGAAAGAAC 2820 
AATGGTCATCTGAGAATACTGGCCCTGTCG ACTATTGCCACCCTGCTTCTCCAAGAGCAG 3663 

I MM M Mill II II 1 1 II II IIM II II I lllllll M I II I Mill III 1 1 MM II 

AATGGTCATCTGAGAATACTGGCCCTGTCG ACTATTGCCACCCTGCTTCTCCAAGAGCAG 2880 
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QUERY : 


3 664 




O Q Q 1 


QUERY : 


3724 


SB JCT : 


294 1 


QUERY : 


3784 


brWv_I : 


JUU1 


QUERY : 


3844 


SB JCT : 


3 061 


QUERY : 


3904 


SB JCT : 


3121 


QUERY : 


3964 


O T/ till 

SB JCT : 


3181 


QUERY : 


4024 


SB JCT : 


324 1 


QUERY : 


4084 


SB JCT : 


33 01 


QUERY : 


4144 


SB JCT : 


33 61 


QUERY : 


4204 


SB JCT : 


3421 


QUERY : 


4264 


SB JCT : 


3481 


QUERY : 


4324 


SB JCT : 


354 1 


QUERY : 


4384 


SB JCT : 


3 oUl 


QUERY : 


4444 


On TVT . 

boJLl : 


J bo 1 


QUc.Kx : 


4 504 


CD TCT . 

otJJLl : 


j Id, 1 


QUERY: 


4564 


SB JCT : 


3781 


QUERY: 


4624 


SB JCT: 


3841 



ACCAGGCCACCTCATCCGTAAGGACTCGGTTCTGTGTTGGGACCCCAAAAAACCAGAACA 3723 

I I I I I I I I I I I I I I I I I I I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
ACCAGGCCACCTCATCCGTAAGGACTCGGTTCTGTGTTGGGACCCCAAAAAACCAGAACA 2940 

AGTTCTGTGTGCCTCCTTTCAGCACAGAAGGGAGACATCTCATTAGTCAGGTCTGGTACC 3783 

II 1 1 II III II ! 1 1 1! 1 1 II 1 1 1 1! II 1 1 1 1 II I II ! 1 1 II II 1 1 Ml 1 1 II II I II III 

AGTTCTGTGTGCCT CCTTTC AGCAC AGAAGGGAGAC ATCTC ATT AGTCAGGT CTGGTACC 3000 
C CAG AT T CAGGG CAGACTGGG C TTG CCTGG C AAGGT ATGGG TGG C C T C C AGG CT CAATGC 3843 

II II II III II II MM I II II II MM II MMM II Ml II III MM Ml MM Ml 

CCAGATTCAGGGCAGACTGGGCTTGCCTGGCAAGGTATGGGTGGCCTCCAGGCTCAATGC 3060 
AGAAAC CCCAAGGACACGAGTGGGGCCAGGTGAGTT CCTGAAGCTATACCTTTTCAAAAC 3 903 

I Ml II IMM MIMI Mill Ml MIMMMMM Ml I II M II II II II III II I 

AGAAAC CCCAAGGACACGAGTGGGGCCAGGTGAGTTCCTGAAGCT AT ACCTTTT CAAAAC 3120 
AGATTTTGTTTTCCTACCTGTGGCCCATCCACTCCTCTCTGGTACCCCATCCCCGCATCA 3 963 

1 1 1 II 1 1 1 1 II 1 1 1 II 1 1 1 1 M I II II III Ml I II 1 1 Ml 1 1 M 1 1 1 M II II 1 1 1 II I 

AGATTTTGTTTTCCTACCTGTGGCCCATCCACTCCTCTCTGGTACCCCATCCCCGCATCA 3180 
GCACTGCAGAGAGAACACATTTCGGCGAGGGTTTTCTTACCCACATTCCCCAATCAATAC 4 023 

I II III M III III III II I II III II I IMIMM Ml M Ml II II I Ml II M Ml I 

GCACTGCAGAGAGAACACATTT CGGCGAGGGTTTTCTT ACCCAC ATTCC CCAAT CAATAC 3240 
ACACACACTGCAGAACCCAGAACAGAAGGCCACAGGCTGGCACT ACTGCATTCTCCTTAT 4083 

1 1 1 1 1 1 1 IMM M M 1 1 1 1 1 1 1 Ml I II Mill II II III II II I II 1 1 MM M MM 

ACAC ACACTGCAGAACCCAG AACAGAAGGC CAC AGGCTGGC ACT ACTGC ATT CT CCTT AT 3300 
GTGTCTCAGGCTGTGGTGACTCTCACATGGGCATCGAAGAAGTACAACCCACATAGCCCT 4143 

I I MM III M MM II II I II II II II II MIMI II III II I II Ml I II II Ml Ml 

GTGTCTCAGGCTGTGGTGACTCTCACATGGGCATCGAAGAAGTACAACCCACATAGCCCT 33 60 
CTGGAGACCGCCTAGATCAGAGACTCAGCAAAAACAGGCTCGCCTTCCCTCTCCCACATA 4203 

I MM I III II M MM Ml II II II II II MIMI II III II 1 1 1 III I II II MIMI 

CTGGAGACCGCCTAGATCAGAGACTCAGCAAAAACAGGCTCGCCTTCCCTCTCCCACATA 3420 
TGAGTGGAACTTACATGTGTCCTGGTTTGAATGATCATTTTGCAAGCCACACGGGTTGGG 4263 

[ 1 M 1 1 1 1 1 ! I M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 [ 1 1 1 1 1 1 1 1 1 1 1 1 1 

TGAGTGGAACTTACATGTGTCCTGGTTTGAATGATCATTTTGCAAGCCACACGGGTTGGG 34 80 
AGAGGTGGTCTCACCACAGACGTCTTTGCTAATTTGGCCACCTTCACCTACTGACATGAC 4323 

Mill I III II II MM Ml II II II II II MIMI II III II 1 1 MM I MM MIMI 

AGAGGTGGTCTCACCAC AGACGTCTTTGCT AATTTGGC C AC CTT CACCT ACTGACATGAC 3540 
CAGGATTTTCCTTTGCCATTAAGGAATGAACTCTTTCAAGGAGAGGAAACCCTAGACTCT 4383 

Mill MM III II III III II IMIMM MIMI II III II II II III MM Ml III 

CAGGATTTTCCTTTGCCATTAAGGAATGAACTCTTTCAAGGAGAGGAAACCCTAGACTCT 3600 
GTGTCACTCTCAACACACACAGCTC CTTTCACTCCTGC CTG ACTGC CAAGCCACCTGCAT 4443 

II II 1 1 1 II II I M II MM 1 1 1 III 1 1 1 1 1 Mill II I II II 1 1 II 1 1 1 II 1 1 II I II I 

GTGTCACTCTCAACACACACAGCTC CTTTCACTCCTGC CTG ACTGC CAAGCCACCTGCAT 3 660 
CCCCCGCCCCAGATCTCATGAGATCAATCACTTGTATGTCTCACGCAACTTGGTCCACCA 4503 

II II II I II II 1 1 1 II I III 1 1 1 1 1 II 1 1 1 1 1 M II II I II II 1 1 1 1 1 1 Ml M 1 1 1 II I 

CCCCCGCCCCAGATCTCATGAGATCAATCACTTGTATGTCTCACGCAACTTGGTCCACCA 3720 
AACGCCTGTCCCCTGTAACTCCTAGGGGTGCGCCTAGACAGGTACGTCTGTTTTTTATTT 4563 

MM II III III 1 1 III M 1 1 1 III M I II I IMM II III II 1 1 II II Ml M II I III 

AACGCCTGTCCCCTGTAACTCCTAGGGGTGCGCCTAGACAGGTACGTCTGTTTTTTATTT 3780 
TAAAAGATATGCTATGTAGATATAAGTTGAGGAAGCTCACCTCAAAAGCCTAGAATGCAG 4623 

MM II III III M II M II 1 1 1 M M I II I IMM II III II 1 1 1 1 II Ml II M I II I 

TAAAAGATATGCTATGTAGATATAAGTTGAGGAAGCTCACCTCAAAAGCCTAGAATGCAG 3840 



Ml III II II 1 1 1 II 1 1 II 1 1 III II I II MIMI II I II 



1 1 1 1 1 1 II 1 1 
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QUERY: 4684 TATCTTGATATGTTATGTTTACTCCCAATCTCCCATTTTTACCACTAAAATTCTCCAACT 4743 

I IIIIIMIIIIIIIIIIMIIIIIIIIiMllllillllllllllllllll Mill III 

SBJCT: 3901 TATCTTGATATGTTATGTTTACTCCCAATCTCCCATTTTTACCACTAAAATTCTCCAACT 3960 

QUERY: 4744 TTCATAAACNNNNNNNNGGAAAAATTTCCATTGTATCAGCCCCTGACAGAAAAAGGATCT 4803 

lllllllll I llllllllllllllllllllll IIIIIMIIIII lllll III 

SBJCT : 3961 TTCATAAACTTTTTTTTGGAAAAATTTCCATTGTATCAGCCCCTGACAGAAAAAGGATCT 4020 

QUERY : 4804 CTGAGCCTAAAGGAGGAAAAGTCCCACCAACTACCAGACCAGAACACGAGCCCCTCTGGG 4 863 

Mllllllllll I lllllllllllllllll IIIIIIMIIIIIIIIIIIIIIIIIIMII 

SBJCT: 4021 CTGAGCCTAAAGGAGGAAAAGTCCCACCAACTACCAGACCAGAACACGAGCCCCTCTGGG 4080 

QUERY: 4864 CAGCAGGATTCCTAAGTCAAAGACCAGTTTGACCCAAACTGGCCTTTTAAAATAATCAGG 4923 

I IIMIII IIMIIIIIIIIIIII llllllllllllllllllllllllllll lllll III 
SBJCT: 4081 CAGCAGGATTCCTAAGTCAAAGACCAGTTTGACCCAAACTGGCCTTTTAAAATAATCAGG 4140 

QUERY: 4 924 AGTGACAGAGTCAACTTCTGCAGCACCTGCTTCTCCCCCACTGTCCCTTCCATCTTGGAA 4 983 

I IIMIII IIIIIIMIIIIIIIIIIIIIIIIIII Mill Mllllllllll lllll III 

SBJCT: 4141 AGTGACAGAGTCAACTTCTGCAGCACCTGCTTCTCCCCCACTGTCCCTTCCATCTTGGAA 4200 
QUERY: 4 984 TGTGTCTAAAAAAGCATAGCTGCCCTTTGCTGT CCT CAGAGTGC ATTTCCTGGAGACGGC 5043 

1 1 1 1 1 1 1 1 1 1 1 1 1 II III III III I! 1 1 1 1 Ml 1 1 1 1 1 II I II I II 1 1 1 II I II IIMM 

SBJCT : 4201 TGTGTCTAAAAAAGCATAGCTGCCCTTTGCTGTCCTCAGAGTGCATTTCCTGGAGACGGC 4 260 
QUERY: 5044 AGGC TTAGGTCT CACTG ACAGCATG CCAGAC AC AACTG AAT CGAAGC AGGCCTG AAGCCT 5103 

1 1 II III II III Ml III Mllllllllll llllllll II III IIIIIIM I II III III 

SBJCT: 4261 AGGCTTAGGTCT CACTG ACAGCATG CCAGACACAACTGAATCGAAGCAGGCCTG AAGCCT 4320 
QUERY: 5104 AGGTCAGGGTTT CAGGAGTC CAGCC CCAGGAGGCAAAGTCACCAATGCAGGG AGGTAAAT 5163 

I III I MM Ml I II III II MIIIIMM MM III I II IMIIIIIIIIIII III III 

SBJCT: 4321 AGGT CAGGGTTT CAGGAGTCCAGCC CCAGG AGGCAAAGTC ACC AATGCAGGGAGGTAAAT 43 80 
QUERY: 5164 GCCTTTTGGCAGGAAAACCAATAGAGTTGGTTGGGTGGGGAGTCAGGGGTGGGAGGAGAA 5223 

1 1 II II 1 1 II II I M 1 1 II 1 1 1 1 1 II II I III 1 1 1 II I II I II 1 1 1 1 1 1 M Ml 1 1 1 1 II 

SBJCT: 4381 GCCTTTTGGCAGGAAAACCAATAGAGTTGGTTGGGTGGGGAGTCAGGGGTGGGAGGAGAA 4440 
QUERY : 5224 GGAGGAAGAGGAGGAAGGCCAGACTGGCCTGCCCTTTCTCCCATACTTCACCCCAGCAGA 5283 

1 1 1 1 1 1 1 1 1 1 II I II 1 1 II 1 1 1 1 II 1 1 1 M II 1 1 1 1 1 1 II I II I II 1 1 1 1 M II 1 1 1 1 II 

SBJCT: 4441 GGAGGAAGAGGAGGAAGGCCAGACTGGCCTGCCCTTTCTCCCATACTTCACCCCAGCAGA 4500 
QUERY: 5284 GGTT CATGGGAC ACAGTTGGAAAGC CACTGGGAGGAAATGCCTCACTAC AGGGGGGCCTC 5343 

1 1 1 1 M 1 1 1 II 1 1 1 II 1 1 1 1 1 1 1 1 II 1 1 M II 1 1 II 1 1 II I M 1 1 1 1 1 II 1 1 II 1 1 1 1 M 

SBJCT: 4501 GGTT CATGGGAC ACAGTTGGAAAGC CACTGGGAGGAAATGCCTCACTAC AGGGGGGCCTC 4560 
QUERY: 5344 CTGTAGCAAGCCCAGCCGGTAATCCTCCTAATGAACCCACAAGGTCAATTCACAACTGAT 5403 

1 1 1 1 1 M II I II I M 1 1 II I II 1 1 II II 1 1 II II 1 1 1 1 II I II 1 1 1 1 1 1 II III I II I II 

SBJCT: 4561 CTGTAGCAAGCCCAGCCGGTAATCCTCCTAATGAACCCACAAGGTCAATTCACAACTGAT 4 620 
QUERY: 5404 ATCTTAGCTATTAAAGAAGTACTGACTTTACCAAAAGAATCATCAAGAAAGCTATTTATA 5463 

1 1 1 II 1 1 1 II M I Ml I II 1 1 II I M 1 1 1 1 II 1 1 M 1 1 II I II 1 1 1 1 1 1 M I M 1 1 1 1 II 

SBJCT: 4621 ATCTTAGCTATTAAAGAAGTACTGACTTTACCAAAAGAATCATCAAGAAAGCTATTTATA 4680 
QUERY: 5464 TAAACCCCCTCAGTCATTTTGAAATAAAATTAATTTTAC 5502 

1 1 1 1 M 1 1 1 1 Ml Ml 1 1 1 1 1 II I M II 1 1 II Ml 1 1 M 

SBJCT: 4681 T AAACC CCCTCAGTCATTTTGAAATAAAATTAATTTT AC 4719 



The FCTR2 amino acid sequence has 473 of 810 amino acid residues (58%) identical 
to, and 616 of 810 residues (76%) positive with, the 850 amino acid residue proteins from 
Homo sapiens KIAA1263 Protein fragment (ptnr: TREMBLNEW-ACC:BAA86577) (SEQ 
60 IDNO:47)(TabIe2D). 
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Table 2D. BLASTP of FCTR2 against Homo sapiens KIAA1263 Protein fragment (SEQ 
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ID NO:47) 

ptnr :TRBMBLNEW-ACC : BAA86577 KIAA1263 PROTEIN 
(fragment) 

Length = 850 



Homo sapiens (Human) , 850 aa 



Score = 2573 (905.7 bits). Expect = 2.0e-267, P = 2.0e-267 
Identities = 473/810 (58%), Positives = 616/810 (76%) 
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100 



130 



160 



LFRLSLKRALSSCPDLFGLSSRNELLASCGKKFCSRGSRCVLSRKTGEPECQCLEACRPS 

Mil + I ++ II l + l I II 11+11+ II I++ 1+ 

LMRLRHKE KNQE S S R VKGFM I QDG P FGS C ENKYCGLGRHCVT S RE TGQAE CACMDLCKRH 



69 



99 



WPVCGSDGRFYENHCKLHRAACLLGKRITVIHSKDCFLKGDTCTMAGYARLKNVLLALQ 129 

I lllllll IIIIII++IIIIII ++II++I++III III I I+++II+II II 

YKPVCGSDGEFYENHCEVHRAACLKKQKITIVHNEDCFFKGDKCKTTEYSKMKNMLLDLQ 159 

TRLQ PLQEGDS RQ - D P AS QKRLL VE S L FRDLDADGNGHLS S S ELAQHVLKKQDLDEDLLG 188 

+ + || ++ | | + | + ||| + + | + Ml || + +|| | | + | +++ | + || 
NQ K Y I MQENENPNGDD I S RKKLL VDQM FK Y FDAD SNGLVD I NE LTQ - VI KQE E LG KDL FD 218 



189 CSPGDLLRFDDYNSDSSLTLREFYMAFQWQLSLAPEDRVSVTTVTVGLSTVLTCAVHGD 248 

1+ II++M + I+I I I III llll+llll + + I I III I II 11+ I 
219 CTLYVLLKYDDFNADKHLALEEFYRAFQVIQLSLPEDQKLSITAATVGQSAVLSCAIQGT 278 

249 LRPPIIWKRNGLTLNFLDLEDINDFGEDDSLYITKVTTIHMGNYTCHASGHEQLFQTHVL 3 08 

llllllllll + II llllllllll+l IIIIIIMI l+lllll+l I+II++III+ 
279 LRPPIIWKRNNIILNNLDLEDINDFGDDGSLYITKVTTTHVGNYTCYATCYEQVYQTHIF 338 



309 



368 



QVNVPPVIRVYPESQAQEPGVAASLRCHAEGIPMPRITWLKNGVDVSTQMSKQLSLLANG 

llllllllllllllll+llll IIIIIIIIMI I++ IIIII+I++ ++IIII+I III 
33 9 QVNVPPVIRVYPESQAREPGVTASLRCHAEGIPKPQLGWLKNGIDITPKLSKQLTLQANG 3 98 



369 



428 



SELHISSVRYEDTGAYTCIAKNEVGVDEDISSLFIEDSARKTLANILWREEGLSVGNMFY 

ll + lll + llllllllllllllll II IIMMIMi III II I II III II III +IIIII 

3 99 SEVHISNVRYEDTGAYTCIAKNEAGVDEDISSLFVFIDSARKTLANILWREEGLGIGNMFY 458 



429 



488 



VFSDDGIIVIHPVDCEIQRHLKPTEKIFMSYEEICPQREKNATQPCQWVSAVNVRNRYIY 

II +111 II I++II III+II+II+ +1+11+ I + I I I IIIII++++II 
459 VFYEDGIKVIQPIECEFQRHIKPSEKLLGFQDEVCPKAEGDEVQRCVWASAVNVKDKFIY 518 



489 



548 



VAQPALSRVLWDIQAQKVLQSIGVDPLPAKLSYDKSHDQVWVLSWGDVHKSRPSLQVIT 

I I I I I III + II + I + III + I++ ll + l II I I I I I I I I I I II II + 1+ l + lllll 
519 VAQPTLDRVLIVDVQSQKWQAVSTDPVPVKLHYDKSHDQVWVLSWGTLEKTSPTLQVIT 578 



549 



603 



EASTGQSQHLIRT PFAGVDDFFIPPTNLIINHIRFGFIFNKSDPAVHKVDLETMM 

II III I lllllll I III l+lllll +1 + 1+ l+lllll 

579 LASGNWHHTIHTQPVGKQFDRVDDFFIPTTTLIITHMRFGFILHKDEAALQKIDLETMS 63 8 



604 



663 



PLKTIGLHHHGCTPQAMAHTHLGGYFFIQCRQDSPASAARQLLVI)SWDSVLGPNGDVTG 

+ 111 I + IIII++I + IIIIII + II 1+ II + + I++II lllll + l I I I I I 
639 YIKTINLroYKCTPQSI^YTHLGGYYFIGCKPDSTGAVSPQVTW^ 698 



664 



723 



TPHTSPDGRFIVSAAADSPWLHVQEITVRGEIQTLYDLQINSGISDLAFQRSFTESNQYN 

11+ 1 1 1 1 ++II + II ll + lllll +1+ I lllllll Mil-Ill 

699 TPYVSPDGHYLVS INDVKGLVRVQYITIRGEIQEAFDIYTNLHISDLAFQPSFTEAHQYN 758 

724 IYAALHTEPDLLFLELSTGKVGMLKNLKEPPAGPAQPWGGTHRIMRDSGLFGQYLLTPAR 783 

II + 1+ l+ll+lll+lll l+l+llll II +1 ++IIIIIIIII+II++ 

759 IYGSSSTQTDVLFVELSSGKVKMIKSLKEPLKAEEWPWNRKNRQIQDSGLFGQYLMTPSK 818 



QUERY: 784 ESLFLINGRQNTLRCEVSGIKGGTTWWVGE 814 

+III+++II I I II++ ++ I 11+111+ 
SBJCT: 819 DSLFILDGRLNKLNCEITEVEKGNTVIWVGD 849 
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Amino acids 123-815 of FCTR2 also have 693 of 693 amino acid residues (100%) 
identical to,the 693 amino acid residue protein fragment of KIAA1061 Protein from Homo 
sapiens (ptnr: TREMBLNE W- ACC : BAA8301 3) (SEQ ID NO:48) (Table 2E). 



10 



Table 2E. BLASTP of FCTR2 against KIAA1061 Protein [Fragment] (SEQ ID NO:48) 

ptnr :TREMBLNEW-ACC:BAA83013 KIAA1061 PROTEIN - Homo sapiens (Human), 
693 aa (fragment) . 

Length = 693 

Score - 3623 (1275.4 bits), Expect = 0.0, P = 0.0 
Identities = 693/693 (100%), Positives = 693/693 (100%) 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



QUERY: 


123 


SB JCT : 


1 


QUERY: 


183 


SB JCT: 


61 


QUERY: 


243 


SB JCT : 


121 


QUERY : 


303 


SB JCT : 


181 


QUERY: 


363 


SB JCT : 


241 


QUERY: 


423 


SB JCT : 


301 


QUERY: 


483 


SB JCT : 


361 


QUERY: 


543 


SB JCT : 


421 


QUERY: 


603 


SB JCT : 


481 


QUERY: 


663 


SB JCT : 


541 


QUERY: 


723 


SB JCT : 


601 


QUERY: 


783 


SB JCT: 


661 



NVLLALQTRLQPLQEGDSRQDPASQKRLLVESLFRDLDADGNGHLSSSELAQHVLKKQDL 182 

1 1 11 Ml II II 1 1 Ml 1 1 1 1 II Ml I II III I II I III 1 1 II 1 1 1 1 1 II II 1 1 Ml 1 1 1 1 

NVLLALQTRLQPLQEGDSRQDPASQKRLLVESLFRDLDADGNGHLSSSELAQHVLKKQDL 6 0 
DEDLLGC S PGDLL RFDD YNS D S S LTL RE F YMAFQ WQLS LAPEDRVS VTT VTVGL STVLT 242 

II II Ml II II Ml II II Mill III II III lllllllllll MMIMIIMI MM II 

DEDLLGCSPGDLLRFDDYNSDSSLTLREFYMAFQWQLSLAPEDRVSVTTVTVGLSTVLT 120 
CAVHGDLRPPIIWKRNGLTLNFLDLEDINDFGEDDSLYITKVTTIHMGNYTCHASGHEQL 302 

II MM II II M Ml II 1 1 II II I Mill II IMIIIII MM II I II II III II III 1 1 

CAVHGDLRPPIIWKRNGLTLNFLDLEDINDFGEDDSLYITKVTTIHMGNYTCHASGHEQL 180 
FQTHVLQ VNVP P V I RVY P E SQ AQ E PG VAAS LRCHAEG I PM PR I TWLKNG VDVS TQM S KQL 362 

I II II 1 1 II II 1 1 II I II 1 1 1 1 1 1 1 1 II I II I M 1 1 1 1 1 II 1 1 II 1 1 1 1 1 II 1 1 1 1 II 1 1 

FQTHVLQ VNV P P V I RVY PE SQ AQ E PG VAAS LRCHAEG I PM PR I TWL KNG VDVS TQM S KQL 24 0 
SLLANGSELHISSVRYEDTGAYTCIAKNEVGVDEDISSLFIEDSARKTLANILWREEGLS 422 

I! MIIMMII IMIIMII III!! IIIIMIIIIIIIIII III MM! IMIIIII 1 1 

SLLANGSELHISSVRYEDTGAYTCIAKNEVGVDEDISSLFIEDSARKTLANILWREEGLS 300 
VGNMFYVFSDDGIIVIHPVDCEIQRHLKPTEKIFMSYEEICPQREKNATQPCQWVSAVNV 482 

II 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 M 1 1 II I II 1 1 II I II 1 1 1 1 1 1 1 II 1 1 1 II 1 1 II I 

VGNMFYVFSDDGI IVIHPVDCEIQRHLKPTEKIFMSYEEICPQREKNATQPCQWVSAVNV 360 
RNRY I YVAQ PAL S RVLWD I QAQ KVLQS I G VD P L P AKL S YDK SHDQVWVL S WGD VHKS RP 54 2 

M II IMIIMI llllll III II III MMMIIIIIMIII II MUM Mill III 1 1 

RNRYI YVAQPALSRVLWDIQAQKVLQSIGVDPLPAKLSYDKSHDQVWVLSWGDVHKSRP 420 
SLQVITEASTGQSQHLIRTPFAGVDDFFIPPTNLIINHIRFGFIFNKSDPAVHKVDLETM 602 

II II IMIIMI llllll III II III MMIMIIMI II II Mill III IMIMM 1 1 

SLQVITEASTGQSQHLIRTPFAGVDDFFIPPTNLIINHIRFGFIFNKSDPAVHKVDLETM 480 
M P LKT I GLHHHGC VPQAMAHTHLGG Y F F I QCRQD S P AS AARQLL VDS VTD S VLG PNGD VT 662 

M II II I MM II II Ml Mill III IM II II MM 1 1 II II II I Ml III M Ml II 

MPLKTIGLHHHGCVPQAMAHTHLGGYFFIQCRQDSPASAARQLLVDSVTDSVLGPNGDVT 54 0 
GTPHTSPDGRFIVSAAADSPWLHVQEITVRGEIQTLYDLQINSGISDLAFQRSFTESNQY 722 

IMI III II M MMMI Mill llllll IMIIIII Mill II Mill IIIMIMI II 

GTPHTSPIX3RFIVSAAADSPWLHVQEITVRGEIQTLYDLQINSGISDLAFQRSFTESNQY 600 
NIYAALHTEPDLLFLELSTGKVGMLKNLKEPPAGPAQPWGGTHRIMRDSGLFGQYLLTPA 782 

IMIMI II II IMM II Mill IMMMMIMM Mill MMIMMMIMM II 

NI YAALHTEPDLLFLELSTGKVGMLKNLKEPPAGPAQPWGGTHRIMRDSGLFGQYLLTPA 660 



RESLFLINGRQNTLRCEVSGIKGGTTWWVGEV 

llllll I MUM IMM IMM IIMMIMI 

RESLFLINGRQNTLRCEVSGIKGGTTWWVGEV 



815 



693 
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The amino acid sequence of the FCTR2 protein has 451 of 772 amino acid residues 
(58%) identical to, and 586 of 772 residues (75%) positive with, the 773 amino acid residue 
proteins hypothetical protein DKFZp566D234.1 from Homo sapiens (fragments) (ptnr: 
SPTREMBL- ACC : CAB70877.1) (SEQ ID NO:49) (Table 2F). 

Table 2F. BLASTP of FCTR2 against hypothetical protein DKFZp566D234.1 (SEQ ID 

NO:49) 

> GI | 11360192 | PIR| |T46283 HYPOTHETICAL PROTEIN DKFZP566D234 . 1 - HUMAN (FRAGMENTS) 
GI 16808053 | EMB | CAB70877 . 1 | (AL137695) HYPOTHETICAL PROTEIN [HOMO SAPIENS] 
LENGTH = 773 



SCORE = 911 BITS (2354), EXPECT = 0.0 
IDENTITIES = 451/772 (58%) , POSITIVES = 



586/772 (75%), GAPS = 7/772 (0%) 







SBJCT : 


2 






SBJCT : 


62 


QUERY : 


168 


SBJCT : 


122 


QUERY : 


228 


SBJCT : 


181 


QUERY: 


288 


SBJCT : 


241 


QUERY: 


348 


SBJCT : 


301 


QUERY: 


408 


SBJCT : 


361 


QUERY: 


468 


SBJCT : 


421 


QUERY: 


528 


SBJCT : 


481 


QUERY: 


583 


SBJCT : 


541 


QUERY: 


643 


SBJCT : 


601 


QUERY: 


703 


SBJCT : 


661 



108 



CVLSRKTGEPECQCLEACRPSYVPVCGSDGRFYENHCKLHRAACLLGKRITVIHSKDCFL 

II 11+11+ II I+ + 1+ I lllllll lllill++lllll! + +II++I++MI 
CVTSRETGQAECACMDLCKRHYKPVCGSDGEFYENHCEVHRAACLKKQKITI VHNEDCFF 6 1 

KGDTCTMAGYARLKNVLLALQTRLQPLQEGDSRQ-DPASQKRLLVESLFRDLDADGNGHL 167 

III I +++II+II II + + 11 + + I I+I+III+ +1+ III I + 
KGDKCKTTECSKMKNMLLDLQNQRYIMQENENPNGDDISRKKLLVDQMFKYFDADSNDLV 121 

SSSELAQHVLKKQDLDEDLLGCSPGDLLRFDDYNSDSSLTLREFYMAFQWQLSLAPEDR 227 

+11 I I+I+++I +11 1+ II++II+I+I Mill llll+llll + + 
DINELTQ-VIKQEELGKDLFDCTLYVLLKYDDFNADKHLALEEFYRAFQVIQLSLPEDQK 180 

XXXXXXXXXXXXXXXCAVHGDLRPPIIWKRNGLTLNFLDLEDINDFGEDDSLYITKVTTI 287 
11+ I llllllllll + II I llllllll+l lllllll 



HMGNYTCHASGHEQLFQTHVLQVNVPPVIRVYPESQAQEPGVAASLRCHAEGIPMPRITW 347 

l + IMM + l I + II++III+ 1 1 1 1 1 1 1 1 II II 1 1 1 M II I lllllllllll I++ I 

HVGNYTCYADGYEQVYQTHIFQVNVPPVIRVYPESQAREPGVTASLRCHAEGIPKPQLGW 3 00 

LKNGVDVSTQMSKQLSLLANGSELHISSVRYEDTGAYTCIAKNEVGVDEDISSLFIEDSA 407 

IIII + I++ ++IIII + I I II I l + l I M II II 1 1 1 1 1 1 II M I 1 1 II 1 1 1 II hi 1 1 1 

LKNGIDITPKLSKQLTLQANGSEVHISNVRYEDTGAYTCIAKNEAGVDEDISSLFVEDSA 3 60 

RKTLANILWREEGLSVGNMFYVFSDDGIIVIHPVDCEIQRHLKPTEKIFMSYEEICPQRE 467 

I I I I I I I III I I I I ^lllllll +111 II I++II III + II + II+ +1 + 11 I 

RKTLANILWREEGLGIGNMFYVFYEDGIKVIQPIECEFQRHIKPSEKLLGFQDEVCPIAE 420 

KNATQPCQWVSAVNVRNRYIYVAQPALSRVLWDIQAQKVLQSIGVDPLPAKLSYDKSHD 527 

+111 IIIII++++IIIIII I III+II+I+III+I++ ll+l II llllll 

GDEVQRCVWASAVNVKDKFIYVAQPTLDRVLIVDVQSQKWQAVSTDPVPVKLHYDKSHD 480 

QVWVLSWGDVHKSRPSLQVITEASTGQSQHLIRT PFAGVDDFFIPPTNLIINHIR 582 

llllllll + 1+ l+lllll II III I lllllll I III l+l 

QVWVLSWGTLEKTSPTLQVITLASGNVPHHTIHTQPVGKQFDRVDDFFIPTTTLIITHMR 540 

FGFIFNKSDPAVHKVDLETMMPLKTIGLHHHGCVPQAMAHTHLGGYFFIQCRQDSPASAA 642 

MM +1 + 1+ l + lllll +111 I + IIII++I + MIIII + II 1+ II + + 

FGFILHKDEAALQKIDLETMSYIKTINLKDYKCVPQSLAYTHLGGYYFIGCKPDSTGAVS 600 

RQLLVDSVTDSVLGPNGDVTGTPHTSPDGRFIVSAAADSPWLHVQEITVRGEIQTLYDLQ 702 

I++II lllll + l I MIIII+ MM ++II + II ll + IIMI +1 + 

PQVMVDGVTDSVIGFNSDVTGTPYVSPDGHYLVSINDVKGLVRVQYITIRGEIQEAFDIY 660 

INSGISDLAFQRSFTESNQYNIYAALHTEPDLLFLELSTGKVGMLKNLKEPPAGPAQPWG 762 

I lllllll MM++IIMI + 1+ l + ll + lll + MI l + l + IMI II 

TNLHISDLAFQPSFTEAHQYNIYGSSSTQTDVLFVELSSGKVKMIKSLKEPLKAEEWPWN 720 
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QUERY: 763 GTHRIMRDSGLFGQYLLTPARESLFLINGRQNTLRCEVSGIKGGTTVVWVGE 814 

+1 ++IIIIIIIII+II+++III+++II I I II++ ++ I 11+111+ 
SBJCT: 721 RKNRQIQDSGLFGQYLMTPSKDSLFILIXSRLNKIiNCEITEVEKGNTVIWVGD 772 

The amino acid sequence of the FCTR2 protein has 61 of 194 amino acid residues 
(31%) identical to, and 90 of 194 residues (45%) positive with, the 306 amino acid residue 
protein Follastin-Related Protein 1 Precursor from Rattus Norvegicus (ptnr: GenBank 
Acc:Q62632) (SEQ ID NO:50) (Table 2G). 

Table 2G. BLASTP of FCTR2 against Follastatin-Related Protein 1 Precursor from 

Rattus Norvegicus (SEQ ID NO:50) 

> GI|2498392|SP|Q62632[FRP RAT FOLLISTATIN- RELATED PROTEIN 1 PRECURSOR 
Gl|l083669|PIR| |S51361 FOLLISTATIN- RELATED PROTEIN PRECURSOR - RAT 
Gl| 536900 |GB| AAA66063.il (U06864) FOLLI STATIN-RELATED PROTEIN PRECURSOR [RATTUS 

NORVEGICUS] 

LENGTH = 306 

SCORE = 86.4 BITS (213), EXPECT = 1E-15 

IDENTITIES = 61/194 (31%), POSITIVES = 90/194 (45%), GAPS = 26/194 (13%) 

CGKKFCSRGSRCVLSRKTGEPECQCLEACRPSYVPVCGSDGRFYENHCKLHRAACLLGKR 97 

I II I I ^ I III I M 1 + 1 IIIIM+ I I I I — I I I III I + 
CANVFCGAGRECAVTEK-GEPTCLCIEQCKPHKRPVCGSNGKTYLNHCELHRDACLTGSK 87 

ITVIHSKDCFLKGD TCTMAGYARLKNVLLA- LQTRLQPLQEGDSRQDPASQK 14 8 

I I + I I II 1+ ++ l + + I I I 

IQVDYDGHCKEKKSVSPSASPWCYQANRDELRRRIIQWLEAEIIP DGWFSKGSNY 143 

RLL VE S L FRDLDADGNGHL S S S E LAQHVL K KQDLDEDLLGCS PGDLLRF 197 

+ + + 1+ I +1+ I I I I I + I + 1+ ++ I I 1 + 



I M 1+ +11 
IDENADWKLSFQEF 216 

The amino acid sequence of the FCTR2 protein has 61 of 194 amino acid residues 
(31%) identical to, and 89 of 194 residues (45%) positive with, the 306 amino acid residue 
protein Follastin-Related Protein 1 Precursor from Mus musculus (GenBank Acc:Q62356) 
(SEQ ID NO:5 1) (Table 2H). 

Table 2H. BLASTP of FCTR2 against Follastatin-Related Protein 1 Precursor from 

Mus musculus (SEQ ID NO:51) 



QUERY: 


38 


SBJCT : 


29 


QUERY: 


98 


SBJCT : 


88 


QUERY: 


14 9 


SBJCT : 


144 


QUERY : 


198 


SBJCT : 


203 



>GI | 6679871 



GI|2498391 



REF | NP 032073.1 | FOLLI STATIN -LIKE [MUS MUSCULUS] 



SP|Q62356|FRP MOUSE FOLLI STATIN- RELATED PROTEIN 1 PRECURSOR (TGF-BETA- 



INDUCIBLE PROTEIN 
TSC-36) 

GI|481186|PIR| |S38251 FOLLI STAT IN- RELATED PROTEIN - MOUSE 

GI 1 34 9006 |GB | AAC37633 . 1 | (M91380) TGF- BETA- INDUCIBLE PROTEIN [MUS MUSCULUS] 
LENGTH = 306 

SCORE = 85.2 BITS (210), EXPECT = 3E-15 

IDENTITIES = 61/194 (31%), POSITIVES = 89/194 (45%), GAPS = 26/194 (13%) 
QUERY: 38 CGKKFCSRGSRCVLSRKTGEPECQCLEACRPSWPVCGSTCRFYENHCKLHRAACLLGKR 97 
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I II I I ^ I III I M hi NIMH- I lll + lll III I + 

SBJCT: 29 CANVFCGAGRECAVTEK-GEPTCLCIEQCKPHKRPVCGSNGKTYLNHCELHRDACLTGSK 87 

QUERY: 98 ITVIHSKDCFLKGDT CTMAGYARLKNVLLA- LQTRLQPLQEGDSRQDPASQK 148 

I I + I I II 1+ 1+ 1+ + I I I 

SBJCT : 88 I QVDYDGHCKEKKS AS PSAS P WC YQANRDELRRRLI QWLEAE IIP DGWFSKGSNY 143 

QUERY : 149 RLLVESLFRDLDADGNGHLSSSELAQHVLKK QDLDEDLLGCS PGDLLRF 197 

+++ 1+ I +1+ I I I I I + I + 1+ ++ I 1 + 

SBJCT: 144 SEILDKYFKSFD-NGDSHLDSSEFLKFVEQNETAINITTYADQENNKLLRSLCVDALIEL 202 

QUERY: 198 DDYNSDSSLTLREF 211 

I M 1+ +11 
SBJCT: 203 SDENADWKLS FQE F 216 

The amino acid sequence of the FCTR2 protein has 63 of 193 amino acid residues 
(32%) identical to, and 89 of 193 residues (45%) positive with, the 299 amino acid residue 
protein Follastatin-Related Protein from the African Clawed Frog (GenBank Acc:JG0187) 
(SEQ ID NO:52) (Table 21). 

Table 21. BLASTP of FCTR2 against Follastatin-Related Protein from the African 

Clawed Frog (SEQ ID NO:52) 

> Gl|7512l62|PIRl |JG0187 FOLLI STATIN- RELATED PROTEIN - AFRICAN CLAWED FROG 
LENGTH =29 9 

SCORE = 81.8 BITS (201), EXPECT = 3E-14 

IDENTITIES = 63/193 (32%), POSITIVES = 89/193 (45%), GAPS = 25/193 (12%) 

QUERY: 3 8 CGKKFCSRGSRCVLSRKTGEPECQCLEACRPSYVPVCGSDGRFYENHCKLHRAACLLGKR 97 

I II I I ++ I l + l I M 1+ IIIIM+ I I I I — I I 1 III I + 

SBJCT: 28 CANVFCGAGRECAVTEK-GDPTCDCIEKCKSHKRPVCGSNGKTYLNHCELHRDACLTGSK 86 

QUERY: 98 ITVIHSKDCFLK-GDT CTMAGYARL- KNVLLALQTRLQPLQEGDSRQDPASQK 148 

I I + I I II I + + + 1+ I I I + I I I 

SBJCT; 87 I Q VD YDGHC KE KT SDT P AAVP VAC YQ S DRDEMRRR V I HWLQTE I T P DGWFSKGSDY 142 

QUERY: 149 RLLVE S L FRDLDADGNGHL S S S E LAQHVL KKQDL DED LLGCSPGDLLRFD 198 

+++ 1+ I I 1+ I I l + l I + + I 11+ I 1 + 

SBJCT: 143 SEILDRYFKKFD-DGDSHLDSAELQSFLEQSQSTNITTYKDEETNRMLKSLCVEALIELS 201 

QUERY: 199 DYNSDSSLTLREF 211 

I l+l I II 
SBJCT: 202 DENADWKLNKNEF 214 

The amino acid sequence of the FCTR2 protein has 59 of 194 amino acid residues 
(30%) identical to, and 90 of 194 residues (45%) positive with, the 308 amino acid residue 
protein Follistatin-Related Protein 1 Precursor from Homo sapiens (GenBank Acc:Q 12841) 
(SEQ ID NO:53) (Table 2J). 

Table 2 J. BLASTP of FCTR2 against Follistatin-Related Protein 1 Precursor from 

Homo sapiens (SEQ ID NO:53) 

> GI | 5901956 iREFjNP 0090l6.l| FOLLI STATIN- LIKE 1 [HOMO SAPIENS] 
GI|2498390|SP[Q12841|FRP HUMAN FOLLISTATIN-RELATED PROTEIN 1 PRECURSOR 
Gl|l082372lPIRl |S51362 FOLLISTATIN-RELATED PROTEIN - HUMAN 
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GI I 536898 | GB | AAA66062 . 1 1 (U06863) FOLLI STATIN- RELATED PROTEIN PRECURSOR [HOMO 
SAPIENS] 

Gl|3184393|DBJlBAA28707.l| (D89937) FOLL I S TAT IN- RELATED PROTEIN (FRP) [HOMO 
SAPIENS] 

GI|12652619|GB|AAH00055. l|AAH00055 (BC000055) FOLLI STAT IN -LIKE 1 [HOMO SAPIENS] 
LENGTH = 308 

SCORE = 82.9 BITS (204), EXPECT = 1E-14 

IDENTITIES = 59/194 (30%) , POSITIVES = 90/194 (45%), GAPS = 26/194 (13%) 

QUERY: 3 8 CGKKFCSRGSRCVLSRKTGEPECQCLEACRPSYVPVCGSDGRFYENHCKLHRAACLLGKR 97 

I III I ++ I I I I I l + l M I I I I J - 1 - I I I l + l I I III I + 

SBJCT: 31 CANVFCGAGRECAVTEK-GEPTCLCIEQCKPHKRPVCGSNGKTYLNHCELHRDACLTGSK 89 

QUERY: 98 ITVIHSKDCFLKGD TCTMAGYARLKNVLLA- LQTRLQPLQEGDSRQDPASQK 148 

I h II I + 1+ ++ 1+ + I I I 

SBJCT: 90 I Q VD YDGHC KE KKS VS P S AS P WC YQ SNRDE LRRR 1 1 QWLEAE IIP DGWFSKGSNY 145 

QUERY: 149 RLLVESLFRDLDADGNGHLSSSELAQHVLKK QDLDEDLLGCS PGDLLRF 197 

+++ | ++ | + | + | HI + | + | + ++ | | | + 

SBJCT: 146 SEILDKYFKNFD-NGDSRLDSSEFLKFVEQNETAINITTYPDQENNKLLRGLCVDALIEL 204 

QUERY: 198 DDYNSDSSLTLREF 211 

I 1+1 1+ +11 
SBJCT: 205 SDENADWKLSFQEF 218 

The amino acid sequence of the FCTR2 protein has 35 of 69 amino acid residues 
(50%) identical to, and 45 of 69 residues (64%) positive with, the 315 amino acid residue Flik 
protein [Gallus gallus] (EMBL Acc:CAB42968. 1) (SEQ ID NO:54) (Table 2K). 

Table 2K. BLASTP of FCTR2 against Flik protein [Gallus gallus] (SEQ ID NO:54) 

> GI | 4 837645 | EMB | CAB42 968 . 1 | (AJ238977) FLIK PROTEIN [GALLUS GALLUS] 
LENGTH = 315 

SCORE = 79.8 BITS (196), EXPECT = 1E-13 

IDENTITIES = 35/69 (50%), POSITIVES = 45/69 (64%), GAPS = 1/69 (1%) 
QUERY: 3 8 CGKKFCSRGSRCVLSRKTGEPECQCLEACRPSYVPVCGSDGRFYENHCKLHRAACLLGKR 97 

I II Ik I ++ I IN I hi M IIIII + I+ I Ill-Ill III I + 

SBJCT: 31 CANVFCGRGAECAVTEK-GEPTCLCIEQCKPHGRPVCGSNGKTYLNHCELHRDACLTGSK 89 

QUERY: 98 ITVIHSKDC 106 

11+ I 

SBJCT: 90 IQVDYDGHC 98 

The amino acid sequence of the FCTR2 protein has 49 of 152 amino acid residues 
(32%) identical to, and 65 of 152 residues (42%) positive with a 272-420 amino acid 
fragment and, 31 of 83 residues (37%) identical to and 44 of 83 residues (52%) positive with 
a 248-329 amino acid fragment, both of the 1375 amino acid residue Frazzled gene protein 
[Drosophila melanogaster] (GenBankAcc:T13822) (SEQ ID NO:55) (Table 2L). 

Table 2L. BLASTP of FCTR2 against Frazzled gene protein [Drosophila melanogaster] 

(SEQ ID NO:55) 

> GI|7511861|PIR| |T13822 FRAZZLED GENE PROTEIN - FRUIT FLY (DROSOPHILA MELANOGASTER) 
GI | 16211151GB | AAC473 14 . 1 1 (U71001) FRAZZLED [DROSOPHILA MELANOGASTER] 
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QUERY: 


243 


SB JCT : 


272 


QUERY: 


3 02 


SB JCT: 


332 


QUERY: 


362 


SB JCT : 


392 


SCORE 


= 52 



LENGTH = 1375 
SCORE = 69.4 BITS (169), EXPECT = 2E-10 

IDENTITIES = 49/152 (32%), POSITIVES = 65/152 (42%), GAPS = 4/152 (2%) 



I +1 +1 I I III* l+l Ik II 1+ I III I II 

CVANGVPKPQI KWLRNGMDLDFNDLDSRFS I VGTGSLQI SSAEDI DSGNYQCRAS1 

LFQTHVLQVNVPPVIRVYPESQAQEPGVAASLRCHAEGIPMPRITWLKNGVDVST< 
I +11 II 1+ MINI Mill " 



I +1 I I + I I + 1+ I I 
-LVDGHNLKILGLLNSDAGMFQCVGTNAAG 420 

= 52.9 BITS (126), EXPECT = 1E-05 
IDENTITIES = 31/83 (37%), POSITIVES = 44/83 (52%), GAPS = 2/83 (2%) 

QUERY: 311 NVPPVIRVYPESQAQEPGVAASLRCHAEGIPMPRITWLKNGVDVS - TQMSKQLS LIANGS 369 

+ 1 I I I + I + l I I l + l hi II + IM+ + + I++ II 
SBJCT: 248 SVAPSFLVGPSPKTVREGDTVTLDCVANGVPKPQIKWLRNGMDLDFNDLDSRFSIVGTGS 307 

QUERY: 370 ELH I S S VRYEDTGAYTC I AKNEV 392 

I III l+l I I I I I 

SBJCT: 308 -LQISSAEDIDSGNYQCRASNTV 329 

The amino acid sequence of the FCTR2 protein has 53 of 1 77 amino acid residues 
(29%) identical to, and 78 of 177 residues (43%) positive with a 366-539 amino acid 
fragment, 51 of 170 residues (30%) identical to and 74 of 170 residues (43%) positive with a 
276-438 amino acid fragment, 46 of 165 amino acid residues (27%) identical to, and 74 of 
165 amino acid residues positive with a 185-341 amino acid fragment, 48 of 167 amino acid 
residues (28%) identical to and 70 of 167 amino acid residues (41%) positive with a 77-243 
amino acid fragment, and 28 of 84 amino acid residues (33%) and 37 of 84 amino acid 
residues positive with a 56-139 amino acid fragment all of the protein 1395 residue 
Roundabout 1 protein [Drosophila melanogaster] (GenBankAcc:AAC38849.1) (SEQ ID 
NO:56) (Table 2M). 

Table 2M. BLASTP of FCTR2 against Roundabout 1 protein [Drosophila melanogaster] 

(SEQ ID NO:56) 

> GI | 2804782 | GB | AAC3884 9 . 1 1 (AF040989) ROUNDABOUT 1 [DROSOPHILA MELANOGASTER] 
LENGTH = 13 95 

SCORE = 69.8 BITS <170) , EXPECT = 1E-10 

IDENTITIES = 53/177 (29%), POSITIVES = 78/177 (43%), GAPS = 11/177 (6%) 

QUERY: 243 CAVHGDLRPP 1 1 WKRNGL - TLNFLDLED I NDF - GEDDSL Y ITKVTT I HMGNYTCHA 296 

I 1+ I + I + 1+ II I + + I +1 II I I I I I 

SBJCT: 3 66 CMASGNPPPSVFWTKEGVSTLMFPNSSHGRQYVAADGTLQITDVRQEDEGYYVCSAFSW 425 

QUERY: 297 - -SGHEQLFQTHVLQVNVPPVIRVYPESQAQEPGVAASLRCHAEGIPMPRITWLKNGVDV 354 

I I + + I +1 I M I I I I III I +1 I 

SBJCT: 426 DSSTVRVFLQVSSVDERPPPIIQIGPANQTLPKGSVATLPCRATGNPSPRIKWFHDGHAV 485 
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QUERY: 355 STQMSKQLSLLANGSELHISSVRYEDTGAYTCIAKNEVGVDEDISSLFIEDSARKTL 411 

I + I+ + II I + ++ l + l III I II + +I +1 +1 

SBJCT: 486 - - QAGNRYSI I - QGSSLRVDDLQLSDSGTYTCTASGERGETSWAATLTVEKPGSTSL 539 

SCORE = 56.3 BITS (135), EXPECT = 1E-06 
IDENTITIES = 51/170 (30%) , POSITIVES = 74/170 (43%) , GAPS = 12/170 (7%) 

QUERY: 243 »VHGDLRPPIIWKRNGLTLNFLDLEDINDFGEDDSLYITKVTTIHMGNYTCHASGH-EQ 301 

l + l I I I ++I 1 + + ++I + II 1+ +1 I I I I + I 

SBJCT: 276 CS VGGD P P PKVLWKKEEGNI P VS RAR I LHD EKSLEISNITPTDEGTYVCEAHNNVGQ 332 

QUERY: 302 LFQTHVLQVNVPPVIRVYPESQAQEPGVAASLRCHAEGIPMPRITWLKNGVDVSTQM 358 

11+11 I + + I I I I I I + I I I III I 

SBJCT: 333 ISARASLIVHAPPNFTKRPSNKKVGLNGWQLPCMASGNPPPSVFWTKEG- -VSTLMFPN 390 

QUERY: 359 -SKQLSLLANGSELHISSVRYEDTGAYTCIAKNEVGVDEDISSLFIEDSA 407 

I +1 I 1+ II III I I I + II + I+ + 1+ 

SBJCT: 3 91 SSHGRQYVAADGTLQITDVRQEDEGYYVCSAFSV- -VDSSTVRVFLQVSS 43 8 

SCORE =51.7 BITS (123), EXPECT = 3E-05 
IDENTITIES = 46/165 (27%), POSITIVES = 74/165 (43%), GAPS = 20/165 (12%) 

QUERY: 251 PPIIWKRNGLTLNFLDLEDINDFG EDDSLYITKVTTIHMGNYTCHASG 298 

I +11 + +I + 1+ 11+ ++ II + +1 1+ I I III I I 

SBJCT: 185 PTL I W I KDGVPLD - - DLKAM S - FG AS S RVR I VDGGNL L I SNVE P I DEGNY KC I AQNL VGT 241 



QUERY: 299 HEQLFQTHVLQVNVPPVIRVYPESQAQEPGVAASLRCHAEGIPMPRITWLKNGVDVSTQM 358 

I + ++II I l+l I 1+ I I I I++ I I ++ 

SBJCT: 242 RESSYAKLIVQVK- -PYFMKEPKDQVMLYGQTATFHCSVGGDPPPKVLWKKEEGNIPVSR 299 



QUERY: 


: 359 


SKQLSLLANGSELHISSVRYEDTGAYTCIAKNEVGVDEDISSLFI 403 








++ +1 + 1 II++ II 1 1 1 1 II +11 + 




SBJCT : 


: 300 


AR- - - I LHDE KSLE I SNI TPTDEGT YVCEAHNNVGQI SARAS L I V 341 




SCORE 


= 44. 


.0 BITS (103), EXPECT = 0.007 




IDENTITIES = 48/167 (28%), POSITIVES = 70/167 (41%), GAPS = 13/167 (7%) 




QUERY: 


243 


CAVHGDLRPP 1 1 WKRNGLTLNFLDLEDINDFGEDDSL Y ITKVTT I HM GNYTCHASG 


298 






III M 1 ++I ++ + + +1 +1+ + 1 1 1 1 




SBJCT : 


77 


CKVEGKPEPTIEWFKDGEPVSTNEKKSHRVQFKDGALFFYRTMQGKKEQDGGEYWCVAKN 


136 


QUERY: 


: 299 


H-EQLFQTHV-LQVNV-PPVIRVYPESQAQEPGVAASLRCH-AEGIPMPRITWLKNGVDV 


354 






1 1 11+ 1 111+ 1 1 1 1 +111 1 + l+l+ll + 




SBJCT : 


: 137 


RVGQAVS RHASLQ I AVLRDD FR VE P KDTRVAKGET ALLECGP PKG IPEPTLIWI KDGV PL 


196 


QUERY: 


355 


STQMSKQLSL LANGSELHISSVRYEDTGAYTCIAKNEVGVDE 3 96 








+ +1 1 ll+l 1 1 1 MM II 1 




SBJCT : 


: 197 


DDLKAMSFGASSRVRIVDGGNLLISNVEPIDEGNYKCIAQNLVGTRE 243 




SCORE 


= 42, 


.9 BITS (100), EXPECT = 0.014 




IDENTITIES = 28/84 (33%), POSITIVES = 37/84 (43%), GAPS = 4/84 (4%) 




QUERY: 


314 


PVIRVYPESQAQEPGVAASLRCHAEGIPMPRITWLKNGVDVSTQMSKQLSLLANGSELH- 


372 






1 1 +1 + l+l 1 II 1 1 1 1 l+l III 1 + 1 




SBJCT : 


56 


PRIIEHPTDLWKKNEPATLNCKVEGKPEPTIEWFKDGEPVSTNEKKSHRVQFKDGALFF 


115 


QUERY: 


373 


ISSVRYEDTGAYTCI AKNEVG 3 93 








+ + +1 1 1 l+lll II 




SBJCT : 


116 


YRTMQGKKEQDGGEYWCVAKNRVG 139 





The amino acid sequence of the FCTR2 protein has 55 of 1 57 amino acid 
residues (35%) identical to, and 75 of 157 residues (47%) positive with a 620-775 amino acid 
fragment, 49 of 163 residues (30%) identical to and 71 of 163 residues (43%) positive with a 
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335-492 amino acid fragment, 32 of 85 amino acid residues (37%) identical to, and 48 of 85 

amino acid residues (55%) positive with a 1305-1388 amino acid fragment, 37 of 143 amino 

acid residues (25%) identical to and 60 of 143 amino acid residues (41%) positive with a 183- 

319 amino acid fragment, 43 of 174 amino acid residues (24%) and 70 of 174 amino acid 

residues (39%) positive with a 71 1-884 amino acid fragment, and 46 of 165 residues (27%) 

identical to and 69 of 165 residues positive with a 83 1-884 amino acid fragment all of the 

protein 1395 residue Down Syndrome Cell Adhesion Molecule Precursor (CHD2) from 

Homo Sapiens (GenBankAcc:O60469) (SEQ ID NO:57) (Table 2N). 

Table 2N. BLASTP of FCTR2 against Down Syndrome Cell Adhesion Molecule 

Precursor (SEQ ID NO:57) 

> gi|l2643619|splO60469|PSCA HUMAN DOWN SYNDROME CELL ADHESION MOLECULE PRECURSOR 
(CHD2) 

GI| 6740013 |GB|AAF27525.1 |AF2 17525 1 (AF217525) DOWN SYNDROME CELL ADHESION 
MOLECULE [HOMO SAPIENS] 
LENGTH = 2012 

SCORE = 70.6 BITS (172), EXPECT = 6E-11 

IDENTITIES = 55/157 (35%), POSITIVES = 75/157 (47%), GAPS = 7/157 (4%) 
QUERY: 245 VHGDLRPPIIWKRNGLTLNFLDLEDINDFGEDDSLYITKVTTIHMGNYTCHASGHEQLFQ 304 

I III t I+++I + I++ II 1+ ++ +1 Mill I 

SBJCT: 620 VSGDLPITITWQKDGRPIPGSLGVTIDNIDFTSSLRISNLSLMHNGNYTCIARNEAAAVE 679 

QUERY: 305 THV-LQVNVPPVIRVYPESQAQEPGVAASLRCHAEGIPMPRITW-LKNGVDVST QM 358 

I I III I I I I I I I III | + | I I II 

SBJCT: 680 HQSQLIVRVPPKFWQPRDQDGIYGKAVILNCSAEGYPVPTIVWKFSKGAGVPQFQPIAL 73 9 

QUERY: 359 SKQLSLLANGSELHISSVRYEDTGAYTCIAKNEVGVD 395 

+ + MII I I I 11*1 I I Ml I 

SBJCT: 740 NGRIQVLSNGS-LLIKHWEEDSGYYLCKVSNDVGAD 775 

SCORE = 50.6 BITS (120), EXPECT = 7E-05 
IDENTITIES = 49/163 (30%), POSITIVES = 71/163 (43%), GAPS = 16/163 (9%) 



QUERY: 


243 


CAVHGDLRPPIIWKRNGLTLNFLDLEDINDFGEDDSLYITKVTTIHMGNYTCHASGHEQL 


302 






Ml +1 III II 1 1 + + III 




SBJCT : 


335 


CSWGTEDQELSWYRNGEILNPGKNVRITGINHEN-LIMDHMVKSDGGAYQCFVRKDKLS 


393 


QUERY: 


303 


FQTH VLQVNVPPVIRVYPESQAQEPGVAASLRCHAEGIPMPRITW LKNGV 


352 






1 + 11+ 1 +1 + 1 + 1 II 1+ +1 M III III 




SBJCT : 


394 


AQDYVQWLEDGTPKI ISAFSE- KWSPAEPVSLMCNVKGTPLPTITWTLDDDPILKGG- 


451 


QUERY: 


353 


DVSTQMS KQLSLLAN - GS ELH I S S VRYEDTGAYTC I AKNEVGV 3 94 








1 ++I + ++ 1 1 MM + 1 1 1 1 1 1 II 




SBJCT : 


452 


--SHRISQMITSEGNWSYLNISSSQVRDGGVYRCTANNSAGV 4 92 




SCORE 


= 47, 


.9 BITS (113), EXPECT = 5E-04 





IDENTITIES = 32/85 (37%), POSITIVES = 48/85 (55%), GAPS = 6/85 (7%) 

QUERY: 333 LRCHAEGIPMPRITWLK- -NGVDVSTQMSKQLSLLANGSELHISSVRYEDTGAYTCIAKN 390 

I I I I I I + l+l II + + 1+ +111 + I +1+ IM Mil I 

SBJCT: 1305 LPCKAVGDPSPAVKWMKDSNGTPSLVTIDGRRSIFSNGSFI- IRTVKAEDSGYYSCIANN 1363 

QUERY: 391 EVGVDEDISSLFIE DSARKTLA 412 

I II I +1 ++ I I I++ 
SBJCT: 1364 NWGSDE 1 1 LNLQVQVPPDQPRLTVS 1388 



SCORE =42.9 BITS (100), EXPECT = 0.015 
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10 



15 



IDENTITIES = 37/143 (25%), POSITIVES = SO/143 (41%), GAPS = 6/143 (4%) 

IOT)FGEDDSLYITKVTTIHMGNYTCHASGHEQLFQTHVLQVNVPPVIRVYPESQAQEPGV 
I I +1 II + I I I +11 + IN + + I 





o *7 n 


SBJCT: 


183 


QUERY: 


330 


SBJCT : 


241 


QUERY: 


390 


SBJCT : 


297 



I I I I I I 1 11+ 



++ ++ 



I I I ++I l+l+l I 



I I+++ 



I++ 



SCORE =41.3 BITS (96), EXPECT = 0.047 

IDENTITIES = 43/174 (24%) , POSITIVES = 70/174 (39%) , GAPS = 11/174 (6%) 





QUERY: 


243 


20 


SBJCT : 


711 




QUERY : 


299 


25 


SBJCT : 


771 




QUERY: 


357 




SBJCT : 


831 


30 


SCORE 


= 40, 




IDENTITIES 




QUERY: 


243 


35 


SBJCT : 


525 




QUERY: 


302 


40 


SBJCT : 


583 




QUERY: 


359 




SBJCT : 


642 



1+ I I l + l 



I + I 



I I +1 +1 II 



+ 111 I 



I I I 



I I I I 



I I 



+ | ++ | 



I II+++ 



- EDTGAYTCIAKNEVGVDEDI SSLFIED 405 
I l + l ++I I I II I I ++ + 



40.6 BITS (94), EXPECT = 0.074 
IDENTITIES = 46/165 (27%), POSITIVES = 69/165 (40%), GAPS = 7/165 (4%) 



I I 



l+l II 



I + + I III 1+ + I 



I I II++ 



I + +| ++ I +1111+ 



+1 III l+l + + 



I lllll+ll 



I I 



45 



50 



55 



The amino acid sequence of the FCTR2 protein has 55 of 194 amino acid residues 
(28%) identical to, and 86 of 194 residues (44%) positive with Limbic System-Associated 
Membrane Protein Precursor (LSAMP) from Homo sapiens (SWISSPROT Acc:Q 13449) 
(SEQ ID NO:58) (Table 20). 

Table 20. BLASTP of FCTR2 against Limbic System-Associated Membrane Protein 

Precursor (SEQ ID NO:58) 

PTNR:SWISSPROT-ACC:Q13449 LIMBIC SYSTEM- ASSOCIATED MEMBRANE PROTEIN 
PRECURSOR (LSAMP) - HOMO SAPIENS (HUMAN), 338 AA. 

LENGTH =338 

SCORE = 191 (67.2 BITS), EXPECT = 6.7E-12, P = 6.7E-12 
IDENTITIES = 55/194 (28%), POSITIVES = 86/194 (44%) 
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The amino acid sequence of the FCTR2 protein has 68 of 190 amino acid residues 
(35%) identical to, and 92 of 190 residues (48%) positive with Putative Neuronal Cell 
Adhesion Molecule, Short Form from Mus musculus (SPTREMBL Acc:O70246) (SEQ ID 
NO:59) (Table 2P). 

Table 2P. BLASTP of FCTR2 against Putative Neuronal Cell Adhesion Molecule, Short 
Form from Mus musculus (SEQ ID NO:59) 

PTNR:SPTREMBL-ACC: 070246 PUTATIVE NEURONAL CELL ADHESION MOLECULE (PUNC) 
{PUTATIVE NEURONAL CELL ADHESION MOLECULE, SHORT FORM) - MUS MUSCULUS 
(MOUSE) , 793 AA 

LENGTH = 793 

SCORE = 203 (71.5 BITS), EXPECT = 7.0E-12, SUM P(2) = 7.0E-12 
IDENTITIES = 68/190 (35%), POSITIVES = 92/190 (48%) 



15 The amino acid sequence of the FCTR2 protein has 58 of 199 amino acid residues 

(29%) identical to, and 91 of 199 residues (45%) positive with CHLAMP, Gl 1-Isoform 
Precursor from Gallus gallus (SPTREMBL Ace: 002869) (SEQ ID NO:60) (Table 2Q). 

Table 2Q. BLASTP of FCTR2 against CHLAMP,Gll-Isoform Precursor from Gallus 

gallus (SEQ ID NO:60) 

20 PTNR:SPTREMBL-ACC:O02869 CHLAMP , Gll-ISOFORM PRECURSOR - GALLUS GALLUS 
(CHICKEN) , 350 AA. 

LENGTH = 350 

SCORE = 191 (67.2 BITS), EXPECT = 7.7E-12, P = 7.7E-12 
25 IDENTITIES = 58/199 (29%), POSITIVES = 91/199 (45%) 

The amino acid sequence of the FCTR2 protein has 55 of 194 amino acid residues 
(28%) identical to, and 86 of 194 residues (44%) positive with Limbic System- Associated 
Membrane Protein Precursor (LSAMP) from Rattus norvegicus (SWISSPROT Acc:Q62813) 
30 (SEQ ID NO:6 1 ) (Table 2R). 

Table 2R. BLASTP of FCTR2 against Limbic System-Associated Membrane Protein 
Precursor (LSAMP) from Rattus norvegicus (SEQ ID NO:61) 



PTNR:SWISSPR0T-ACC:Q62813 LIMBIC SYSTEM- ASSOCIATED MEMBRANE PROTEIN 
PRECURSOR (LSAMP) - RATTUS NORVEGICUS (RAT) , 338 AA. 
LENGTH = 338 

SCORE = 188 (66.2 BITS), EXPECT = 1.5E-11, P = 1.5E-11 
IDENTITIES = 55/194 (28%) , POSITIVES = 86/194 (44*) 



FCTR2 protein has similarity to cell adhesion molecules, follistatin, roundabout and 
frazzled (see BlastP results). These genes are involved in neuronal development and 
reproductive physiology. Frazzled encodes a Drosophila member of the DCC 
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immunoglobulin subfamily and is required for CNS and motor axon guidance (Cell 87:197- 
204(1996)). Characterization of a rat C6 glioma-secreted follistatin-related protein (FRP) and 
cloning and sequence of the human homologue is described in Eur. J. Biochem. 225:937- 
946(1994). This protein may modulate the action of some growth factors on cell proliferation 
and differentiation. FRP binds heparin. The follistatin-related protein is a secreted protein and 
has one follistatin-like domain. The cloning and early dorsal axial expression of Flik, a chick 
follistatin-related gene and evidence for involvement in dorsalization/neural induction is 
presented in Dev. Biol. 178:327-342(1996). Roundabout controls axon crossing of the CNS 
midline and defines a novel subfamily of evolutionarily conserved guidance receptors, as 
shown in Cell 92:205-215(1998). cDNA cloning and structural analysis of the human limbic- 
system- associated membrane protein (LAMP) is described in Gene 170:189-195(1996). 
LAMP, a protein of the OBCAM family that contains three immunoglobul in-like C2-type 
domains, mediates selective neuronal growth and axon targeting. LAMP contributes to the 
guidance of developing axons and remodeling of mature circuits in the limbic system. This 
protein is essential for normal growth of the hippocampal mossy fiber projection. LAMP is 
attached to the membrane by a GPI-Anchor. It is expressed on limbic neurons and fiber tracts 
as well as in single layers of the superior colliculus, spinal chord and cerbellum. 
Characterization of the human full-length PTK7 cDNA encoding a receptor protein tyrosine 
kinase-like molecule closely related to chick KLG is disclosed in J. Biochem. 1 19:235- 
239(1996). Based upon homology, FCTR2 proteins and each homologous protein or peptide 
may share at least some activity. 

Functions and therapeutic uses: 
The OMIM gene map has identified this region which the invention maps to (5q21- 
5q31) as associated with susceptibility to the following diseases (OMIM Ids are underlined): 

• Allergy and asthma 

• Hemangioma, 

• capillary infantile Schistosoma mansoni infection, susceptibility/resistance to 
Spinocerebellar ataxia 

• Bronchial asthma 

• Plasmodium falciparum parasitemia, 

• intensity of Corneal dystrophy, Groenouw type I, 121900 : Corneal dystrophy, lattice 
type I, 122200 : 
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• Reis-Bucklers corneal dystrophy;Corneal dystrophy, Avellino type Eosinophilia, 
familial Myelodysplastic syndrome; 

• Myelogenous leukemia, Acute Cutis laxa, recessive, type I, Deafness, autosomal 
dominant nonsyndromic sensorineural, 1 Contractual arachnodactyly, Congenital 

5 Neonatal alloimmune thrombocytopenia; 

• Glycoprotein la deficiency Male infertility; 

• Charcot-Marie-Tooth neuropathy, Demyel mating Gardner syndrome ; 

• Adenomatous polyposis coli; 

• Colorectal cancer; 

10 • Desmoid disease, hereditary, 135290 ; 

• Turcot syndrome,276300; 

• Adenomatous polyposis coli, attenuated 

• Colorectal cancer 

15 Therefore the invention is implicated in at least all of the above mentioned diseases 

and may have therapeutic uses for these diseases. 

This sequence has similarity to cell adhesion molecules, follistatin, roundabout and 
frazzled (see BlastP results). These genes are involved in neuronal development and 
reproductive physiology. Therefore the invention is also implicated in disorders such as or 

20 therapeutic uses for: 

• Neurodegenerative disorders, nerve trauma, epilepsy, mental health conditions 

• Tissue regeneration in vivo and in vitro 
Female reproductive system disorders and pregnancy 

25 FCTR3 

FCTR3, is an amino acid type II membrane, neurestin-like protein. The FCTR3a 
nucleic acid of 1430 nucleotides (also designated 10129612.0.1 18) is shown in Table 3 A. An 
ORF was identified beginning with an ATG initiation codon at nucleotides 69-71 and ending 
with a TAG codon at nucleotides 1212-1214. A putative untranslated region upstream from 
30 the initiation codon and downstream from the termination codon is underlined in Table 3A, 
and the start and stop codons are in bold letters. 
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Table 3A. FCTR3a Nucleotide Sequence (SEQ ED NO:5) 

AAAAAAGGCGGGGGGTGGACTTAGCAGTGTAATTTGAGACCGGTGGTAAGGATTGGAGCGAGCTAGAGA TGCTGCACGCTGCTA 

ACAAGGGAAGGAAGCCTTCAGCTGAGGCAGGTCGTCCCATTCCACCTACATCCTCGCCTAGTCTCCTCCCATCTGCTCAGCTGC 

CTAGCTCCCATAATCCTCCACCAGTTAGCTGCCAGATGCCATTGCTAGACAGCAACACCTCCCATCAAATCATGGACACCAACC 

CTGATGAGGAATTCTCCCCCAATTC7VTACCTGCTCAGAGCATGCTCAGGGCCCCAGCAAGCCTCCAGCAGTTO 

ACCACAGCCAGTCGACTCTGAGGCCCCCTCTCCCACCCCCTCACAACCACACGCTGTCCCATCACCACTCGTCCGCCAACTCCC 

TCAACAGGAACTCACTGACCAATCGGCGGAGTCAGATCCACGCCCCGGCCCCAGCGCCCAATGACCTGGCCACCACACCAGAGT 

CCGTTCAGCTTCAGGACAGCTGGGTGCTAAACAGCAACGTGCCACTGGAGACCCGGCACTTCCTCTTCAAGAC 

GCACACCCTTGTTCAGCAGCTCTTCCCCGGGATACCCTTTGACCTCAGGAACGGTTTACACGCCCCCGCCCCGCCT 

GGAATACTTTCTCCAGGAAGGCTTTCAAGCTGAAGAAGCCCTCCAAATACTGCAGCTGGAAATGTGCTGCCCTCTCCGCCATTG 

CCGCGGCC CTCCT CTTGGCTATTTTGCTGGCGTATTT CAT AGTGCCCTGGTCGTTGAAAAACAGCAGCATAGAC AGTGGTGAAG 

CAGAAGTTGGTCGGCGGGTAACACAAGAAGTCCCACCAGGGGTGTTTTGGAGGTCACAAATTCACATCAGTCAGCCCCAGTTCT 

TAAAGTTC AACATCTC CCTCGGGAAGGACGCT CTCTTTGGTGTTT AC AT AAGAAGAGGACT TCC AC CATCTC ATGCCCAGTATG 

ACTTCATGGAACGTCTGGACGGGAAGGAGAAGTGGAGTGTGGTTGAGTCTCCCAGGGAACGCCGGAGCATACAGACCTTGGTTC 

AG AATGAAGCCGTGTTTGTGCAGT AC CTGGATGTGGG CCTGTGGC ATCTGGCCTT CTACAATGATGGAAAAGAC AAAGAG ATGG 

TTTCC TTC AATAC TGT TGTCCT AG ATGGG ACCAT CTAG TTGC AG AAAAACAAGCTC AGGGCGCCCACTG ATTTGACATT ATG AT 

TCAGTGCAGGACTGTCCACGTAACTGCCATGGGAATGGTGAATGTGTGTCCGGGGTGTGTCACTGTTTCCCAGGATTTCTAGGA 

GCAGACTGTGCTAAAGACCTTCCTGCCTTGACTTTCTGCAAGACAATCATTAATAAAGCTGCTCTGTAAATACTAAAAAAAAAA 

CA 



The FCTR3 polypeptide (SEQ ID NO:5) encoded by SEQ ID NO:5 is 381 amino acid 
residues and is presented using the one-letter code in Table 3B. 

Table 3B. Encoded FCTR3a protein sequence (SEQ ID NO:6). 

mlhaankgrkpsaeagrpipptsspsllpsaqlpsshnpppvscqmplldsntshqimdtopdeefspnsyllracsgpqqass 

sgppnhhsqstlrpplppphnhtlshhhssanslnrnsl™ 

ktssgstplfsssspgypltsgtvytppprllprntfsrkafklkkpskycswkcaal^ 

idsgeaevgrrvtqevppgvfwrsqihisqpqflkfnislgkdalfgvyirrglppshaqydfmerldgkekwsvvesprerrs 
iqtlvqneavfvqyldvglwhlafyndgkdkemvsfntwldgti 



In an alternative embodiment, the 5' end of the FCTR3a nucleic acid could be 
extended as it is in the 9826bp FCTR3b (also referred to herein as 10129612.0.405) shown in 
Table 3C. An ORF was identified beginning with an ATG initiation codon at nucleotides 
280-282 and ending with a TAA codon at nucleotides 8479-8481. A putative untranslated 
region upstream from the initiation codon and downstream from the termination codon is 
underlined in Table 3C, and the start and stop codons are in bold letters. Italicized bases 1- 
201 refer to a variable 5' region that will be further discussed below. 

Table 3C. FCTR3b Nucleotide Sequence (SEQ ID NO:7) 

TTTAAATCCTCATACCTTAAAGGAGATGTGTATATAAGGGAGTTGGAACCAGCATTAGATGAGTTGACAAAAATGC^ 

TCAGTTCTAGAGGTCTGGGAAGTCCAAGAACAAGGTGCTGGCAGATTGGATTCCCCGTGAGGGCTTTCTTCCTGG 

AGTTGGCTGCTTTCCTGCTGA GA CTTCTCA TGGCAGAGA CIGAQGGTGGCAAAGTG AC AAGTGC CAAAACTCAGGCCTGA 

CTTTTCTGAAAACATCAGCATTCTGCCATATCTGGAATAA TGGATGTAAAGGACCGGCGACACCGCTCTTTGACCAGAGG 

ACGCTGTGGC AAAG AGTGTCG CT ACACAAGCT CCTCT CTGGACAGTGAGG ACTGCCGGGTGCCC ACACAG AAATCCTACA 

GCTCCAGTGAGACTCTGAAGGCCTATGACCATGACAGCAGGATGCACTATGGAAACCGAGTCACAGACCTCATCCACCGG 

GAGTCAGATGAGTTTCCTAGACAAGGAACC7^CTTCACCCTTGCCGAACTGGGCATCTGTGAGCCCTCCCCACACCGAAG 

CGGCTACTGCTCCGACATGGGGATCCTTCACCAGGGCTACTCCCTTAGCACAGGGTCTGACGCCGACTCCGACACCGAGG 

GAGGGATGTCTCCAGAACACGCCATCAGACTGTGGGGCAGAGGGATAAAATCCAGGCGCAGTTCCGGCCTGTCCAGTCGT 

GAAAACTCGGCCCTTACCCTGACTGACTCTGACAACGAAAACAAATCAGATGATGAGAACGGTCGTCCCATTCCACCTAC 

ATCCTCGCCrAGTCTCCTCCCATCTGCTCAGCTGCCTAGCTCCCATAATCCT 

TAGACAGCAACACCTCCCATCAAATCATGGACACCAACCCTGATGAGGAATTCTCCCCCAATTCATACCTGCTCAGAGCA 
TGCTCAGGGCCCCAGCAAGCCTCCAGCAGTGGCCCTCCGAACCACCACAGCCAGTCGACTCTGAGGCCCCCTCTCCCACC 
CCCTCACAAC»C^CGCTGTCCCATCACCACTCGTCCGCCAACTCCCT(^C^OT^ 

AGATCCACGCCCCGGCCCCAGCGCCCAATGACCTGGCCACCACACCAGAGTCCGTTCAGCrTCAGGACAGCTGGGTG 
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AACAGCAACGTGCCACTGGAGACCCGGCACTTCCTCTTCAAGACCTCCTCGGGGAGCACACCCTTGTTCAGCAGCTCTTC 
CCCGGGATACCCTTTGACCTCAGGAACGGTTTACACGCCCCCGCCCCGCCTGCTGCCCAGGAATACTTTCTCCA 
CTTTCAAGCTGAAGAAGCCCTCCAAATACTGCAGCTGGAAATGTGCTGCCCTCTCCGCCATTGCCGCGGCCCTCCTCTTG 
GCT ATTTTGCTGGCGT ATTTCATAGTGCC CTGGTCGTTGAAAAACAGCAG CAT AGACAGTGGTGAAGCAGAAGTTGGTCG 
GCGGGTAACACAAGAAGTCCCACCAGGGGTGTTTTGGAGG^ 

ACATCTCCCTCGGGAAGGACGCTCTCTTTGGTGTTTACATAAGAAGAGGACTTCCACCATCTCATGCCCAGTATGACTTC 
ATGGAACGTCTGGACGGGAAGGAGAAGTGGAGTGTGGTTGAGTCTCCCAGGGAACGCCGGAGCATACAGACCTTGGTTCA 
GAATGAAGCCGTGTTTGTGCAGTACCTGGATGTGGGCCTGTGGCATCTGGCCTTCTACAATGATGGAAAAGACAAAGAGA 
TGGTTTCCTTCAATACTGTTGTCCTAGATTCAGTGCAGGACTGTCCACGTAACTGCCATGGGAATGGTGAATGTGTGTCC 
GGGGTGTGTCACTGTTTCCCAGGATTTCTAGGAGCAGACTGTGCT 

ACAATATTCTAAAGGGACGTGCCAGTGCTACAGCGGCTGGAAAGGTGCAGAGTGCGACGTGCCCATGAATCAGTGCATCG 

ATCCTTCCTGCGGGGGCCACGGCTCCTGCATTGATGGGAACTGTGTCTGCTCTGCTGGCTACAAAGGCGAGCACTGTGAG 

GAAGTTGATTGCTTGGATCCCACCTGCTCCAGCCACGGAGTCTGTGTGAATGGAGAATGCCTGTGCAGCCCTGGCTGGGG 

TGGTCTGAACTGTGAGCTGGCGAGGGTCCAGTGCCCAGACCAGTGCAGTGGGCATGGCACGTACCTGCCTGACACGGGCC 

TCTGCAGCTGCGATCCCAACTGGATGGGTCCCGACTGCTCTGTTGAAGTGTGCTCAGTAGACTGTGGCACTCACGGCGTC 

TGCATCGGGGGAGCCTGCCGCTGTGAAGAGGGCTGGACAGGCGCAGCGTGTGACCAGCGCGTGTGCCACCCCCGCTGCAT 

TGAGCACGGGACCTGTAAAGATGGCAAATGTGAATGCCGAGAGGGCTGGAATGGTGAACACTGCACCATTGGTAGGCAAA 

CGGCAGGCACCGAAACAGATGGCTGCCCTGACTTGTGCAACGGTAACGGGAGATGCACACTGGGTCAGAACAGCTGGCAG 

TGTGTCTGCCAGACCGGCTGGAGAGGGCCCGGATGCAACGTTGCCATGGAAACTTCCTGTGCTGATAACAAGGATAATGA 

GGGAGATGGCCTGGTGGATTGTTTGGACCCTGACTGCTGCCTGCAGTCAGCCTGTCAGAACAGCCTGCTCTGCCGGGGGT 

CCCGGGACCCACTGGACATCATTCAGCAGGGCCAGACGGATTGGCCCGCAGTGAAGTCCTTCTATGACCGTATCAAGCTC 

TTGGCAGGCAAGGATAGCACCCACATCATTCCTGGAGAGAACCCTTTCAACAGCAGCTTGGTTTCTCTCATCCGAGGCCA 

AGT AGTAACTACAGATGGAACTCCCCTGGTCGGTGTGAACGTGTC TTTTGTCAAGT AC C CAAAATACGGCT ACACC ATCA 

CCCGCCAGGATGGCACGTTCGACCTGATCGCAAATGGAGGTGCTTCCTTGACTCTACACTTTGAGCGAGCCCCGTTCATG 

AGCCAGGAGCGCACTGTGTGGCTGCCGTGGAACAGCTTTTACGCCATGGACACCCTGGTGATGAAGACCGAGGAGAACTC 

CATCCCCAGCTGTGACCTCAGTGGCTTTGTCCGGCCTGATCCAATCATCATCTCCTCCCCACTGTCCACCTTCTTTAGTG 

CTGCCCCTGGGCAGAATCCCATCGTGCCTGAGACCCAGGTTCTTCATGAAGAAATCGAGCTCCCTGGTTCCAATGTGAAA 

CTTCGCTATCTGAGCTCTAGAACTGCAGGGTACAAGTCACTGCTGAAGATCACCATGACCCAGTCCACAGTGCCCCTGAA 

CCTCATTAGGGTTCACCTGATGGTGGCTGTCGAGGGGCATCTCTTCCAGAAGTCATTCCAGGCTTCTCCCAACCTGGCCT 

CCACCTTCATCTGGGACAAGACAGATGCGTATGGCCAAAGGGTGTATGGACTCTCAGATGCTGTTGTGTCTGTCGGGTTT 

GAATATGAGACCTGTCCCAGTCTAATTCTCTGGGAGAAAAGGACAGCCCTCCTTCAGGGATTCGAGCTGGACCCCTCCAA 

CCTCGGTGGCTGGTCCCTAGACAAACACCACATCCTCAATGTTAAAAGTGGAATCCTACACAAAGGCACTGGGGAAAACC 

AGTTCCTGACCCAGCAGCCTGCCATCATCACCAGCATCATGGGCAATGGTCGCCGCCGGAGCATTTCCTGTCCCAGCTGC 

AACGGCCTTGCTGAAGGCAAC7VAGCTGCTGGCCCCAGTGGCTCTGGCTGTTGGAATCGATGGGAGCCTCTATGTGGGTGA 

CTTCAATT ACATCCGACG CAT CTTTCC CTCTCGAAATGTG ACCAGCATCT TGG AGTT ACGAAAT AAAGAGTTT AAACAT A 

GCAACAACCCAGCACACAAGTACTACTTGGCAGTGGACCCCGTGTCCGGCTCGCTCTACGTGTCCGACACCAACAGCAGG 

AG AATCT AC CGCGTCAAGTCT CTGAGTGGAAC CAAAG ACCTGGCTGGGAATTCGGAAGTTGTGGC AGGG ACGGG AGAGCA 

GTGTCT ACC CTTTGATGAAGC CCGCTGCGGGG ATGGAGGG AAGGC CAT AGATG CAACC CTGATGAGC CCG AG AGGT ATTG 

CAGTAGACAAGAATGGGCTCATGTACTTTGTCGATGCCACCATGATCCGGAAGGTTGACCAGAATGGAATCATCTCCACC 

CTGCTGGGCTCCAATGACCTCACTGCCGTCCGGCCGCTGAGCTGTGATTCCAGCATGGATGTAGCCCAGGTTCGTCTGGA 

GTGGC CAACAGACCTTGCTGT CAATC C CATGG AT AACTCC TTGTATGTTCTAG AGAAC AATGTC AT C CTTCG AATCACCG 

AGAACCACCAAGTCAGCATCATTGCGGGACGCCCCATGCACTGCCAAGTTCCTGGCATTGACTACTCACTCAGCAAACTA 

GCCATTCACTCTGCCCTGGAGTCAGCCAGTGCCATTGCCATTTCTCACACTGGGGTCCTCTACATCACTGAGACAGATGA 

GAAGAAGATTAACCGTCTACGCCAGGTAACAACCAACGGGGAGATCTGCCTTTTAGCTGGGGCAGCCTCGGACTGCGACT 

GCAAAAACGATGTCAATTGCAACTGCTATTCAGGAGATGATGCCTACGCGACTGATGCCATCTTGAATTCCCCATCATCC 

TT AGCTGT AGCTC CAGATGGT ACCATTTACATTGCAG ACCTTGGAAAT ATTCGGAT CAGGG CGGTC AGCAAG AACAAGCC 

TGTTCTTAATGCCTTCAACCAGTATGAGGCTGCATCCCCCGGAGAGCAGGAGTTATATGTTTTCAACGCTGATGGCATCC 

ACCAATACACTGTGAGCCTGGTGACAGGGGAGTACTTGTACAATTTCACATATAGTACTGACAATGATGTCACTGAATTG 

ATTGACAATAATGGGAATTCCCTGAAGATCCGTCGGGACAGCAGTGGCATGCCCCGTCACCTGCTCATGCCTGACAACCA 

GATCATCACCCTCACCGTGGGCACCAATGGAGGCCTCAAAGTCGTGTCCACACAGAACCTGGAGCTTGGTCTCATGACCT 

ATGATGGCAACACTGGGCTCCTGGCCACCAAGAGCGATGAAACAGGATGGACGACTTTCTATGACTATGACCACGAAGGC 

CGCCTGAC CAACGTGACGCGC CCC ACGGGGGTGGT AACCAGTCTG CAC CGGGAAATGG AGAAATCTATTACC ATTGACAT 

TG AGAACT CC AAC CGTGATGATGACGTCACTGTC ATC AC C AACCT CTCTTCAGT AG AGGCCTCCTACACAGTGGT AC AAG 

AT CAAGTT CGGAACAGCT ACC AGCTCTGT AAT AATGGTAC CCTGAGGGTG ATGTATGCTAATGGGATGGGTATC AGCTTC 

CACAGCGAGC CCCATGTCCTAGCGGGCACC^TCACCC CCACC ATTGGACGCTGCAACATCT CCCTGCCTATGGAGAATGG 

CTTAAACTCCATTGAGTGGCGCCTAAGAAAGGAACAGATTAAAGGCAAAGTCACCATCTTTGGCAGGAAGCTCCGGGTCC 

ATGGAAGAAATCTCTTGTCCATTGACTATGATCGAAATATTCGGACTGAAAAGATCTATGATGACCACCGGAAGTTCACC 

CTGAGGATCATTTATGACCAGGTGGGCCGCCCCTTCCTCTGGCTGCCCAGCAGCGGGCTGGCAGCTGTCAACGTGTCATA 

CTTCTTCAATGGGCGCCTGGCTGGGCTTCAGCGTGGGGCCATGAGCGAGAGGAC^GACATCGACAAGC^AGGCCGCATCG 

TGTCCCGCATGTTCGCTGACGGGAAAGTGTGGAGCTACTCCTACCTTGACAAGTCCATGGTCCTCCTGCTTCAGAGCCAA 

CGTCAGTATATATTTGAGTATGACTCCTCTGACCGCCTCCTTGCCGTCACCATGCCCAGCGTGGCCCGGCACAGCATGTC 

CACACACACCTCCATCGGCTACATCCGTAATATTTACAACCCGCCTGAAAGCAATGCTTCGGTCATCTTTGACTACAGTG 

ATGACGGCCGCATCCTGAAGACCTCCTTTTTGGGCACCGGACGCCAGGTGTTCTACAAGTATGGGAAACTCTCCAAGTO 

TCAGAGATTGTCTACGACAGTACCGCCGTCACCTTCGGGTATGACGAGACCACTGGTGTCTTGAAGATGGTCAACCTCCA 

AAGTGGGGGCTTCTCCTGCACC^TCAGGTACCGGAAGATTGGCCCCCTGGTGGACAAGCAGATCTACAGGTTCTCC 

AAGGCATGGTCAATGCC^GGTTTGACTACACCTATCATGACAACAGCTTCCGCATCGCAAG 

GAGACTCCCCTCCCCX3TTGACCTCTACCGCTATGATGAGATTTCTGGCAAGGTGGAACACTTTGG 

CTATTATGACATCAACCAGATCATCACCACTGCCGTGATGACCCTCAGCAAACACTTCGACACCC^ 
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AGGTC CAGTATGAGATGTTCCGGT CC CTCATGTACTGGATGACGGTGC AATATGAC AGCATGGG CAGGGTGATCAAG AGG 

GAGCTAAAACTGGGGCCCTATGCCAATACCACGAAGTACACCTATGACTACGATGGGGACGGGCAGCTCCAGAGCGTGGC 

CGTCAATG AC CGCCCG ACCTGGCGCT ACAGCT ATGACCTT AATGGGAATCTCCACTTACTGAAC CCAGGCAACAGTGTGC 

GCCTC ATG CC CTTGCG CT ATGACCTCCGGGATCGGAT AAC CAGACTCGGGGATGTGCAGT ACAAAATTG ACG ACGATGGC 

T ATCTGTGCC AGAGAGGGTCTGAC ATCTT CGAAT ACAATT CC AAGGGC CTCCT AAC AAGAGCCT AC AAC AAGGCCAGCGG 

GTGGAGTGTCCAGTAC CGCT ATGATGGCGT AGGACGGCGGGCTTCCTACAAGACCAAC CTGGGCCACCACCTGC AGTACT 

TCTACTCTGACCTCCACAACCCGACGOTCATCACCCATGTCTACAATCACTCC^ACTCGGAGATTACCTCACTGTACTAC 

GACCTCCAGGGCCACCTCTTTGCCATGGAGAGC^GCAGTGGGGAGGAGTACTATGTTGCCTCTGATAACACAGGGACTCC 

TCTGGCTGTGTTCAGCATCAACGGCCTCATGATCAAACAGCTGCAGTACACGGCCTATGGGGAGATTTATTATGACTCCA 

ACCCCGACTTC»GATGGTCATTGGCTTCCATGGGGGACTCTATGACCCCCTGACCAAGCTGGTCCACTTCACTCAGCGT 

GATT ATGATGTGCTGG CAGGACGATGGAC CTC CC CAGACT AT ACC ATGTGGAAAAACGTGGGCAAGGAGCCGGC CCCCTT 

TAACCTGTATATGTTCAAGAGCAACAATCCTCTCAGCAGTGAGCTAGATTTGAAGAACTACGTGACAGATGTGAAAAGCT 

GGCTTGTGATGTTTGGATTTCAGCTTAGCAACATCATTCCTGGCTTCCCGAGAGCCAAAATGTATTTCGTGCCTCCTCCC 

T ATGAATTGTCAG AGAGT CAAGCAAGTGAGAATGGAC AGCTC ATT ACAGGTGT CCAAC AGACAACAGAG AGACAT AACCA 

GGCCTTCATGGCTCTGGAAGGACAGGTCATTACTAAAAAGCTCCACGCCAGCATCCGAGAGAAAGCAGGTCACTGGTTTG 

CCACCACCACGCCCATCATTGGCAAAGGCATCATGTTTGCCATCAAAGAAGGGCGGGTGACCACGGGCGTGTCCAGCATC 

GCCAGCGAAGATAGCCGCAAGGTGGCATCTGTGCTGAACAACGCCTACTACCTGGACAAGATGCACTACAGCATCGAGGG 

CAAGGACACCCACTACTTTGTGAAGATTGGCTCAGCCGATGGCGACCTGGTCACACTAGGCACCACCATCGGCCGCAAGG 

TG CTAGAG AG CGGGGTGAACGTGACCGTGTCC C AGCC CACGCTGCTGGTC AACGGCAGGACTCG AAGGTT CACG AAC ATT 

GAGTTCCAGTACTCCACGCTGCTGCTCAGCATCCGCTATGGCCTCACCCCCGACACCCTGGACGAAGAGAAGGCCCGCGT 

CCTGG ACC AGGCGAGAC AGAGGGC CC TGGGCACGGCCTGGGC CAAGGAGCAGCAGAAAGCC AGGGACGGGAG AG AGGGGA 

GCCGCCTGTGGACTGAGGGCGAGAAGCAGCAGCTTCTGAGCACCGGGCGCGTGCAAGGGTACGAGGGATATTACGTGCTT 

CC CGTGGAGC AAT ACC CAGAGCTTGCAGACAGTAGCAGCAAC ATC CAGTTTTTAAGACAGAATGAGATGGGAAAGAGGT A 

AC AAAATAATCTGCTGCC ATTCCTTGTCTGAATGGCT CAGCAGGAGT AACTGTT ATCTCCT CTC CT AAGGAGATGAAGAC 

CTAACAGGGGCACTGCGGCTGGGCTGCTTTAGGAGACCAAGTGGCAAGAAAGCTCACATTTTTTGAGTTCAAATGCTACT 

GTCCAAGCGAGAAGTCCCTCATCCTGAAGTAGACTAAAGCCCGGCTGAAAATTCCGAGGAAAACAAAACAAACGAATGAA 

TGAACAGACACACACAATGTTCCAAGTTCCCCTAAAATATGACCCACTTGTTCTGGGTCTACGCAGAAAAGAGACGCAAA 

GTGTCCAAAAGGAACAAAAGAAC^AAAACGAATAAGCAAAGAAGAAAACAAACAAAAACAAAACAAAACAAA 

CCGAT AAAC AAAG AAGCG AAG ATAAG AAAGAAGG CCT CAT AT CCAATT AC CT C ACTC ATTC AC ATGTG AGCGAC ACGCAG 

ACATCCGCGAGGGCCAGCGTCACCAGACCAGCTGCGGGACAAACCACTCAGACTGCTTGTAGGACAAATACTTCTGACAT 

TTTCGTTTAAGCAAATACAGGTGCATTTAAAACACGACTTTGGGGGTGATTTGTGTGTAGCGCCTGGGGAGGGGGGATAA 

AAGAGGAGGAGTGAGCACTGGAAATACTTTTTAAAGAAAAAAAAACATGAGGGAATAAAAGAAATTCCTATCAAAAATCA 

AAGTGAAATAATACCATCCAGCACTTAACTCTCAGGTCCCAACTAAGTCTGGCCTGAGCTAATTTATTTGAGCGCAGAGT 

GTAAAATTTAATTCAAAATGGTGGCTATAATCACTACAGATAAATTTCATACTCTTTTGTCTTTGGAGATTCCATTGTGG 

ACAGTAATACGCAGTTACAGGGTGTAGTCTGTTTAGATTCCGTAGTTCGTGGGTATCAGTTTCGGTAGAGGTGCAGCATC 

GTGACACTTTTGCTAACAGGTACCACTTCTGATCACCCTGTACATACATGAGCCGAAAGGCACAATCACTGTTTCAGATT 

TAAAATTATTAGTGTGTTTGTTTGGTCCAGAAACTGAGACAATCACATGACAGTCACCACGAGGAGAGAAAATTTAAAAA 

AT AAAAAT AAAAACAAAAAAAATTTT AAAAAT TAAAAAAACAAAAAT AAAGTCT AAT AAGAACTTTGGT ACAGG AAC TTT 

TTTGTAATATACATGTATGAATTGTTCATCGAGTTTTTATATTAATTTTAATTTGCTGCTAAGCAAAGACTAGGGACAGG 

CAAAGATAATTTATGGCAAAGTGTTTAAATTGTTTATACATAAATAAAGTCTCTAAAACTCCTGTG 



The FCTR3b polypeptide (SEQ ID NO:8) encoded by SEQ ID NO:7 is 2733 amino 
acid residues and is presented using the one-letter code in Table 3D. The protein has a 
predicted molecular weight of 303424.3 daltons. 

Table 3D. Encoded FCTR3b protein sequence (SEQ ID NO:8). 

MDVKDRRHRSLTRGRCGKECRYTSSSLDSEDCRVPTQKSYSSSETLKAYDHDSRMHYGNRVTDLIHR^ 

LGICEPSPHRSGYCSDMGILHQGYSLSTGSDADSDTEGGMSPEHAIRLWGRGIKSRRSSGLSSRENSALTLTDSDNENKSDDE 
NGRPIPPTSSPSLLPSAQLPSSHNPPPVSCQMPLLDSNTSHQIMDTNPDEEFSPNSYLLRACSGPQQASSSGPPNHHSQSTLR 
PPLPPPHNHTLSHHHSSANSLNRNSLTNRRSQIHAPAPAPNDLATTPESVQLQDS 

S S PG Y PLT S GTVYTP P PRLL PRNT FS RKAFKL KK P S K YC S WKCAALS AI AAALLLA I LLAY F I VPWS L KNS S I DSGE AEVGRR 
VTQEVPPGVFWRSQIHISQPQFLKFNISLGKDALFGVYIRRGLPPSHAQYDFMERLIXSKEKWSVVESPRERRSIQTLVQNEA^ 
FVQYLDVGLWHLAFYNIX3KDKEMVSFN1VVLDSVQDCPRNCH^ 

QCYSGWKGAECDVPMNQCIDPSCGGHGSCIDGNCVCSAGYKGEHCEEVDCLDPTCSSHGVCVNGECLCSPGWGGLNCEIiARVQ 
CPDQCSGHGTYLPDTGLCSCDPNWMGPDCSVEVCSVDCGTHGVCIGGACRCEEGWTGAACDQRVCHPRCIEHGTCKDGKCECR 
EGWNGEHCTIGRQTAGTETIX5CPDLOTGNGRCTLGQNSWQOTCOTGWR 
ACQNSLLCRGSRDPLDIIQQGQTDWPAVKSFYDRIKLIAGKD^^ 

PKYGYTITRQDGTFDLIANGGASLTLHFERAPFMSQERTVWLPWNSFYAMDTLVMKTEENSIPSCDLSGF 
TFFSAAPGQNPIVPETQVLHEEIELPGSNVKLRYLSSRTAGYKSLLKITMTQSTVPLNLIRVHLMVAVEGHLFQKSF 
ASTFIWDKTDAYGQRVYGLSDAWSVGFEYETCPSLILWEKRTALLQGFELDPSNLGGWSLDKHHILNVKSGILH 
LTQQPAIITSIMGNGRRRSISCPSCNGLAEGNKLLAPVAIA^^ 

HKYYI^VDPVSGSLYVSDTNSRRIYRVKSLSGTKDI^GNSEWAGTGEQCLPFDEARCGIXXSKAIDATLMSPRGIAVDKNGLM 
YFVDATMIRKVDQNGIISTLLGSNDLTAVRPLSCDSSMDVAQV^ 
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PMHCQVPGIDYSLSKLAIHSALESASAIAISHTGVLYITETDEKKINRLRQVTTN^ 

AYATDAI LNS PSSLAVAPDGT I YI ADLGNI RI RA VSKNKPVLNAFNQYEAAS PGEQEL YVFNADG I HQYTVS LVTGE YL YNFT 
YSTDNDCTELIDNNGNSLKIRRDSSGMPI^IJ*PDNQ^ 
YDYDHEGRLTNVTRPTGVVTSLHREMEKSITIDIEN^ 
5 GISFTISEPHVLAGTITPTIGRCNISLPMENGLNSIEWRLRKEQIKGKVTIFGRKLRVHGRNLLS 
TLRIIYDQVGRPFLWLPSSGLAAVNVSYFFNGRLAGLQRGAMSERTO^ 
YIFEYDSSDRLLAVTMPSVARHSMSTHTSIGYIRNIYNPPESNASVIF^ 

DSTAVTFG YDETTGVLKMVNLQSGGFSCT I RYRKIGPLVDKQI YRFSEEGMVNARFDYTYHDNS FR I AS I KP VI SET PLPVDL 
YRYDEISGKVEHFGKFGVIYYDINQIITTAVMTLSKHFDTHGRIKEVQYEMFRSLMYWMTVQYDSM 
10 KYTYDYIXJDGQLQSVAVNDRPTWRYSYD 

KGLLTRAYNKASGWSVQYRYDGVGRRASYKTNl^HHLQYFYSDLHNPTRITHVYN^ 
YVASDNTGTPLAVFSINGLMIKQLQYTAYGEIYYDSNPDFQOT^ 

GKEPAPFNLYMFKSNNPLSSEIJDLKNYWDVKSWLVMFGFQLSNIIPGFPRAKMYFVPPPYELSESQASENGQLITC 
RHNQAFMALEGQVITKKLHASIREKAGHWFATTTPIIGKGIMFAIKEGRV^ 
1 5 GKDTHY FVK I GS ADGDLVTLGTT I GRKVL E SG VNVTVS Q PTLL VNGRTRRFTN I E FQ Y STLLL S I R YGLT PDTLDEE KAR VLD 
QARQRAIXSTAWAKEQQKAJOXSREGSRLWTEGEKQQLLSTGRVQGYEGYYVLPVEQYPELAD 

In further alternative embodiments the italicized bases in the 5' end of the FCTR3b 
sequence in table 3C is a variable region. This region can be substituted for in other 

20 embodiments of FCTR3. The nucleotide sequence for 9823bp FCTR3c (also referred to 
herein as 10129612.0.154) has the same nucleotide sequence as FCTR3b except that the 
italicized region is replaced with the 201 base sequence shown in Table 3E. An ORF for the 
total FCTR3c nucleotide sequence was identified beginning with an ATG initiation codon at 
nucleotides 277-280 and ending with a TAG codon at nucleotides 8473-8475. This is the 

25 same open reading frame that is shown in Table 3C, with the corresponding base numbers for 
FCTR3c. This open reading frame will translate the same amino acid sequence as shown in 
Table 3C for FCTR3b. 



Table 3E. Encoded FCTR3c 5'end nucleotide sequence (SEQ ID NO:9). 

30 GCT C CAAAGCG AGCTGGGACCGAAGACTC TAGGCT AAGTT AT CT ATGT AGATGGTGTC AGGGAG CGAAG CTACTGAC CGA 
GCTGCTGTTACATCCAGCTTTTTAATTGCCTAAGCGGTCTGGGGCTTGCTTCGTCATTTGGCTTTGCTGTGGAGCACTCC 
TGTAAAGCCAGCTGAATTGTACATCGAAGATCCACCCTTTT 

In yet another embodiment, the italicized region shown in the 5' end of the sequence 
35 in Table 3C can be replaced with the sequence shown in Table 3F to form 9823bp FCTR3d 
(also referred to herein as 10129612.0.67). An ORF was identified beginning with an ATG 
initiation codon at nucleotides 277-280 and ending with a TAG codon at nucleotides 8473- 
8475. This is the same open reading frame that is shown in Table 3C, with the corresponding 
base numbers for FCTR3d. This open reading frame will translate the same amino acid 
40 sequence as shown in Table 3D for FCTR3b. 

Table 3F. Encoded FCTR3d 5'end nucleotide sequence (SEQ ID NO: 10). 

GCTCCAAAGCGAGCTGGGACCGAAGACTCTAGGCTAAGTTATCTATGTAGATGGTGTCAGGGAGCGAAGCTACTGACCGA 
GCTGCTGTTACATCCAGCTTTTTAATTGCCTAAGCGGTCTGGGGCTTGCTTCGTCATTTGGCTTTGCTGTGGAGCACTCC 
TGTAAAGCCAGCTGAATTGTACATCG AAG ATC CACCCTTTT 
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In yet another embodiment, the italicized region shown in the 5' end of the sequence 
in Table 3C can be replaced with the sequence shown in Table 3G to form 9765 bp FCTR3e 
(also referred to as 10129612.0.258). An ORF was identified beginning with an ATG 
initiation codon at nucleotides 210-212 and ending with a TAG codon at nucleotides 8408- 
8410. This is the same open reading frame that is shown in Table 3C, with the corresponding 
base numbers for FCTR3e. This open reading frame will translate the same amino acid 
sequence as shown in Table 3D for FCTR3b. 

Table 3G. Encoded FCTR3e 5'end nucleotide sequence (SEQ ID NO:ll). 

CCAGCATTAGATGAGTTGACAAAAATGCAGTTTCAGCTCTGAAGGTCTGAAAGATTCTGCTGCAACTAAAGCTCTGAAGA 
TTCTGCTACAACTATGACATCCATTTTCTCCCACTTCAGACAGGATGAATACAA 



In yet another embodiment another FCTR3a homolog, FCTR3f (also referred to as 
10129612.0.352) was found having the 9729bp sequence shown in Table 3H. An ORF was 
identified beginning with an ATG initiation codon at nucleotides 210-212 and ending with a 
TAG codon at nucleotides 8382-8384. A putative untranslated region upstream from the 
initiation codon and downstream from the termination codon is underlined in Table 3G, and 
the start and stop codons are in bold letters. 

Table 3H. Encoded FCTR3f nucleotide sequence (SEQ ID NO:12). 

CC AGC ATT AG ATGAGTTGACAAAAATGCAGTT TCAGCTCTGAAGGTCTGAAAG ATT CTGCTGCAACTAAAGC TCTGAAGA 
TTCTGCT ACAACT ATG AC ATC CATTTTCT CCC ACTTC AGACAGGATGAAT ACAAGGTGGCAAAGTGACAAGTGC CAAAA^ 
TCAGGCCTGACTTTCCTGAAAACATCAGCATTCTGCCATATCTGGAATAA TGGATGTAAAGGACCGGCGACACCGCTCTT 
TGACC AGAGGACGCTGTGGCAAAG AGTGT CGC T AC AC AAGCT CCT CTCTGGAC AGTGAGGACTGCCGGGTGC CC ACACAG 
AAATC CT ACAGCT CC AGTGAGACTCTG AAGGC CT ATGACC ATGAC AGC AGGATGCACT ATGGAAAC CGAGTC AC AGACCT 
CATCCACCGGGAGTCAGATGAGTTTCCTAGACAAGGAACCAACTTCACCCTTGCCGAACTGGGCATCTGTGAGCCCTCCC 
CACACCGAAGCGGCTACTGCTCCGACATGGGGATCCTTCACCAGGGCTACTCCCTTAGCACAGGGTCTGACGCCGACTCC 
GACAC CGAGGGAGGGATGTCT CCAGAACACGC CAT CAGAC TGTGGGGC AGAGGGAT AAAATCCAGGCGC AGTTC CGG CCT 
GTCCAGTCGTGAAAACTCGGCCCTTACCCTGACTGACTCTGACAACGAAAACAAATCAGATGATGAGAACGGTCGTCCC^ 
TTCCACCTACATCCTCGCCTAGTCTCCTCCCATCTGCTCAGCTGCCTAGCTCCCATAATCCTCCACCAGTTAGCTGCCAG 
ATGCCATTGCTAGACAGCAACACCTCCCATCAAATCATGGACACCAACCCTGATGAGGAATTCTCCCCCAATTCATACCT 
GCTCAGAGCATGCTCAGGGCCCCAGCAAGCCTCCAGCAGTGGCCCTCCGAACCACCACAGCCAGTCGACTCTGAGGCCCC 
CTCTCCCACCCCCTCACAACCACACGCTGTCCCATCACCACTCGTCCGCCAACTCCCTCAACAGGAACTCACTGACCAAT 
CGGCGGAGTCAGATCCACGCC CCGGCCCC AGCGC C CAATG AC CTGGCCAC CAC ACC AGAGTCCGTT CAGCTT CAGGACAG 
CTGGGTGCTAAACAGCAACGTGCCACTGGAGACCCGGCACTTCCTCTTCAAGACCTCCTCGGGGAGCACACCCTTGTTCA 
GCAGCTCTTCCCCGGGATACCCTTTGACCTCAGGAACGGTTTACACGCCCCCGCCCCGCCTGCTGCCCAGGAATACTTTC 
TCCAGGAAGGCTTTCAAGCTGAAGAAGCCCTCO^AATACTGCAGCTGGAAATGTGCTGCCCTCTCCGCCATTGCCGCGGC 
CCTCCTCTTGGCTATTTTGCTGGCGTATTTC^TAGTGCCCTGGTCGTTGAAAAACAGCAGCATAGACAGTGGTGAAGCAG 
AAGTTGGTCGGCGGGTAACACAAGAAGTCCC^CCAGGGGTGTTTTGGAGGTCACAAATTCAC^^ 

TTAAAGTTCAACATCTCCCTCGGGAAGGACGCTCTCTTTGGTGTTTACATAAGAAGAGGACTTCCACCATCTCATGCCCA 

GTATGACTTCATGGAACGTCTGGACGGGAAGGAGAAGTGGAGTGTGGTTGAGTCTCCCAGGGAACGCCGGAGCATACAGA 

CCTTGGTTCAGAATGAAGCCGTGTTTGTGCAGTACCTGGATGTGGGCCTGTGGCATCTGGCCTTCTACAATGATGGAAAA 

GACAAAGAGATGGTTTCCTTCAATACTGTTGTCCTAGATTCAGTGCAGGACTGTCCACGTAACTGCCATGGGAATGGTGA 

ATGTGTGTCCGGGGTGTGTCACTGTTTCCCAGGATTTCTAGGAGCAGACTGTGCTAAAGCTGCCTGCCCTGTCCTGTGCA 

GTGGGAATGGACAATATTCTAAAGGGACGTGCCAGTGCTACAGCGGCTGGAAAGGTGCAGAGTGCGACGTGCCCATGAAT 

C^GTGCATCGATCCTTCCTGCGGGGGCC^CGGCTCCTGCATTGATGGGAACTGTGTCTGCTCTGCTGGCTACAAAGGCGA 

GCACTGTGAGGAAGTTGATTGCTTGGATCCCACCTGCTCCAGCCACGGAGTCTGTGTGAATGGAGAATGCCTGTGCAGCC 

CTGGCTGGGGTGGTCTGAACTGTGAGCTGGCGAGGGTCCAGTGCCCAGACCAGTGCAGTGGGCATGGCACG 

GACACGGGCCTCTGCAGCTGCGATCCCAACTGGATGGGTCCCGACTGCTCTGTTGAAGTGTGCTCAGTAGACTGTGGCAC 

TCACGGCGTCTGCATCGGGGGAGCCTGCCGCTGTGAAGAGGGCTGGACAGGCGCAGCGTGTGACCAGCGCGTGTGCCACC 

CCCGCTGCATTGAGCATGGGACCTGTAAAGATGGCAAATGTGAATGCCGAGAGGGCTGGAATGGTGAACACTGCACCATT 

GATGGCTGCCCTGACTTGTGC AACGGTAACGGGAGATGCACACTGGGTCAGAACAGCTGGC AGTGTGTCTGC CAGAC CGG 
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CTGGAGAGGGCCCGGATGCAACGTTGCCATGGAAACTTCCTGTGCTGATAACAAGGATAATGAGGGAGATGGCCTGGTGG 
ATTGTTTGGACCCTGACTGCTGCCTGC^GTCAGCCTGTCAGAACAGCC 

ATCATTCAGCAGGGCCAGACGGATTGGCCCGCAGTGAAGTCCTTCTATGACCGTATCAAGCTCTTGGCAGGCAAGGATAG 
CACCCACATCATTCCTGGAGAGAACCCTTTCAACAGCAGCTTGGTTTCTCTCATCCGAGGCCAAGTAGTAACTACAGA 
GAACTCCCCTGGTCGGTGTGAACGTGTCTTTTGTCAAGTACC CAAAATACGGCTACAC CAT CACCCGCCAGGATGGC ACG 
TTCGACCTGATCG CAAATGGAGGTGCTTCCTTGACTCT AC ACTTTGAG CGAGC CCCGTTCATGAGC C AGGAGCGCACTGT 
GTGGCTGCCGTGGAACAGCTTTTACGCCATGGACACCCTGGTGATGAAGACCGAGGAGAACTCCATCCCCAGCTGTGACC 
TCAGTGGCTTTGTCCGGCCTGATCC^TCATCATCTCCTCCCCACTGTCCACCTTCTTTAGTGCTGCCCCTGGGCAGAAT 
CCCATCGTGCCTGAGACCCAGGTTCTTCATGAAGAAATCGAGCTCCCTGGTTCCAATGTGAAACTTCGCTATCTGAGCTC 
T AGAACTGCAGGGT AC AAGTCACTGCTGAAGATCACC ATG AC CCAGTC CACAGTGCCCCTC 
TGATGGTGGCTGTCGAGGGGCATCTCTTCCAGAAGTCATTCCAGGCTTCTCCCAACCrGGCCTCCACCT 
AAGACAGATGCGTATGGCCAAAGGGTGTATGGACTCTCAGATGCTGTTGTGTCTGTCGGGTTTGAATATGAGACCTGTCC 
CAGTCTAATTCTCTGGGAGAAAAGGAGAGCCCTCCTTCAGGGATTCGAGCTGGACCCCTCCAACCTCGGTGGCTGGTCCC 
T AGAC AAACACCACAT CCTCAATGTT AAAAGTGG AAT CCT ACACAAAGGC ACTGGGGAA^ 

CCTGCC^T(^TC^CCAGCATCATGGGCAATGGTCGCCGCCGGAGCATTTCCTGTCCCAGCTGC^CGGCCTTGCTGAAOT 

CAACAAGCTGOTGGCCCCAGTGGCTCTGGCTGTTGGAATCGATGGGAGCCTCTATGTGGGTGACTTCAATTACATCCGA 

GCATCTTTCCCTCTCGAAATGTGACCAGCATCTTGGAGTTACGAAATAAAGAGTTTAAACATAGCAACAACCCAGCACA 

AAGTACTACTTGGCAGTGGACCCCGTGTCCGGCTCGCTCTACGTGTCCGACACCAACAGCAGGAGAATCTACCGCGTCAA 

GTCTCTGAGTGGAACCAAAGACCTGGCTGGGAATTCGGAAGTTGTGGCAGGGACGGGAGAGCAGTGTCTACCCTTTGATG 

AAGCCCGCTGCGGGGATGGAGGGAAGGCCATAGATGCAACCCTGATGAGCCCGAGAGGTATTGCAGTAGACAAGAATGGG 

CT CATGTACTTTGTCG ATGCC ACC ATGAT CCGGAAGGTTG ACCAGAATGGAAT CAT CTCCACCC TGCTGGGCTC CAATGA 

CCTC^CTGCCGTCCGGCCGCTGAGCTGTGATTCCAGCATGGATGTAGCCCAGGTTCGTCTGGAGTGGCCAACAGACCTTG 

CTGTCAATCCCATGGATAACTCCTTGTATGTTCTAGAGAACAATGTCATCCTTCGAATCACCGAGAACCACCAAGTCAGC 

ATCATTGCGGGACGCCCCATGCACTGCCAAGTTCCTGGCATTGACTACTCACTCAGCAAACTAGCCATTCACTCTGCCCT 

GGAGT CAG C C AGTGCCATTGCCATTTCTC AC ACTGGGGTC CTCT ACATCACTG AGACAGATGAG AAGAAGATTAACCGTC 

T ACGC CAGGTAAC AACCAACGGGG AGATCTGC CTTTT AGCTGGGGCAGCCTCGGACTG CGACTGCAAAAACGATGTC AAT 

TG CAACTGCT ATT C AGGAGATGATGCCTACGCG ACTG ATG CC AT CTTG AATTC CCC AT CAT CCT TAGCTGTAGCTCC AGA 

TGGTACCATTTACATTGCAGACCTTGGAAATATTCGGATCAGGGCGGTCAGCAAGAACAAGCCTGTTCTTAATGCCTTCA 

AC CAGTATGAGGC TGC AT CCCCCGGAGAGCAGGAGTT ATATGTTTTCAACGCTGATGG CAT CCACC AAT ACACTGTG AGC 

CTGGTGACAGGGGAGTACTTGTACAATTTCACATATAGTACTGACAATGATGTCACTGAATTGATTGACAATAATGGGAA 

TTCCCTGAAGATCCGTCGGGACAGCAGTGGCATGCCCCGTCACCTGCTCATGCCTGACAACCAGATCATCACCCTCACCG 

TGGGCACCAATGGAGGCCTCAAAGTCGTGTCCACACAGAACCTGGAGCTTGGTCTCATGACCTATGATGGCAACACTGGG 

CTCCTGGCCACCAAGAGCGATGAAACAGGATGGACGACTTTCTATGACTATGACCACGAAGGCCGCCTGACCAACGTGAC 

GCGCCCCACGGGGGTGGTAACCAGTCTGCACCGGGAAATGGAGAAATCTATTACCATTGACATTGAGAACTCCAACCGTG 

ATGATGACGTCACTGTCATCACCAACCTCTCTTCAGTAGAGGCCTCCTACACAGTGGTACAAGATCAAGTTCGGAACAGC 

TACCAGCTCTGTAATAATGGTACCCTGAGGGTGATGTATGCTAATGGGATGGGTATCAGCTTCCACAGCGAGCCCCATGT 

CCTAGCGGGCACCATCACCCCCACCATTGGACGCTGCAACATCTCCCTGCCTATGGAGAATGGCTTAAACTCCATTGAGT 

GG CGC CT AAG AAAGG AAC AG ATT AAAGG C AAAGT C AC CAT C T TTGG C AGG AAG CT C CGGGT C C ATGG AAG AAAT CT C TTG 

TCCATTGACTATGATCGAAATATTCGGACTGAAAAGATCTATGATGACCACCGGAAGTTCACCCTGAGGATCATTTATGA 

CCAGGTGGGCCGCCCCTTCCTCTGGCTGCCCAGCAGCGGGCTGGCAGCTGTCAACGTGTCATACTTCTTCAATGGGCGCC 

TGGCTGGGCTTCAGCGTGGGGCCATGAGCGAGAGGACAGACATCGACAAGCAAGGCCGCATCGTGTCCCGCATGTTCGCT 

GACGGGAAAGTGTGGAGCTACTCCTACCTTGACAAGTCCATGGTCCTCCTGCTTCAGAGCCAACGTCAGTATATATTTGA 

GT ATG ACT CCTCTGACCGCCTCCTTGCCGTCACC ATGCC C AGCGTGGCCCGGCACAGCATGTCC AC ACACACCTCCATCG 

GCTACATCCGTAATATTTACAACCCGCCTGAAAGCAATGCTTCGGTCATCTTTGACTACAGTGATGACGGCCGCATCCTG 

AAGAC CTCCTTTTTGGGC ACCGGACGCCAGGTGTTCT AC AAGTATGGGAAACT CTCCAAGTTAT CAGAG ATTGTCTACGA 

CAGTACCGCCGTCACCTTCGGGTATGACGAGACCACTGGTGTCTTGAAGATGGTCAACCTCCAAAGTGGGGGCTTCTCCT 

GCACCATCAGGTACCGGAAGATTGGCCCCCTGGTGGACAAGCAGATCTACAGGTTCTCCGAGG7VAGGCATGGTCAATGCC 

AGGTTTGACTACACCTATCATGACAACAGCTTCCGCATCGCAAGCATCAAGCCCGTCATAAGTGAGACTCCCCTCCCCGT 

TGACCTCTACCGCTATGATGAGATTTCTGGCAAGGTGGAACACTTTGGTAAGTTTGGAGTCATCTATTATGACATCAACC 

AG ATC ATC ACCACTGC CGTGATGACCCTC AGCAAACACTTCGACAC CC ATGGG CGG AT CAAGGAGGTCC AGT ATGAGATG 

TTCCGGTCC CTCATGT ACTGGATGACGGTGCAAT ATG ACAGC ATGGGC AGGGTGAT CAAGAGGGAGCTAAAACTGGGGCC 

CT ATG CCAAT ACC ACGAAGT ACAC CT ATG ACT ACGATGGGGACGGGCAGCTCC AGAGCGTGGCCGTCAATGACCGCC CGA 

CCTGGCGCTACAGCTATGACCTTAATGGGAATCTCCACTTACTGAACCCAGGCAACAGTGTGCGCCTCATGCCCTTGCGC 

TATGACCTCCGGGATCGGATAACCAGACTCGGGGATGTGCAGTACAAAATTGACGACGATGGCTATCTGTGCCAGAGAGG 

GTCTGAC^TCTTCGAATAC^TTCC^GGGCCTCCTAAC^GAGCCTACAACAAGGCCAGCGGGTGGAGTGTCCAGTACC 

GCTATGATGGCGT AGGACGGCGGG CTTCCT ACAAGAC CAACCTGGGCC ACCACCTGCAGTACTTCTACTCTGAC CTC CAC 

AACCCGACGCGCATCACCCATGTCTACAATCACTCCAACTCGGAGATTACCTCACTGTACTACGACCTCCAGGGCCACCT 

CTTTGCGATGGAGAGCAGCAGTGKjGGAGGAGTACTATGTTGCCTCTGATAACACAGGGACT 

TC AACGGC CTCATGAT CAAAC AGCTGCAGT ACACGGC CT ATGGGG AGATTT ATTATGACTCCAACC CCG ACTTCCAG ATG 
GTCATTGGCTTCCATGGGGGACTCTATGACCCCCTGACCAAGCTGGTCC7VCTTCACTCAGCGTGATTATGATGTGCTGGC 
AGGACGATGGACCTCCCCAGACTATACCATGTGGAAAAACGTGGGCAAGGAGCCGGCCCCCTTTAACCTGTATATGTTCA 
AGAGCAACAATCCTCTCAGCAGTGAGCTAGATTTGAAGAACTACGTGAOVGATGTGAAAAGCTGGCTTGTGATGTTTGGA 
TTTC^GCTTAGCAACATCATTCCTGGCT^CCCGAGAGCCAAAATGTA 

TCAAGCAAGTGAG AATGGACAGCTC ATT ACAGGTGTC CAACAGAC AAC AG AGAGAC AT AACCAGGCCTT CATGGCTCTGG 

AAGGACAGGTCATTACTAAAAAGCTCCACGCCAGCATCCGAGAGAAAGCAGGTCACTGGTTTGCCACCACCACGCCCATC 

ATTGGCAAAGGCATCATGTTTGCCATCAAAGAAGGGCGGGTGACCACGGGCGTGTCCAGCATCGCCAGCGAAGATAGCCG 

CAAGGTGGCATCTGTGCTGAACAACGCCTACTACCTGGACAAGATGCACTACAGCATCGAGGGCAAGGA 

TTGTGAAGATTGGCTCAGCCGATGGCGACCTGGTCACACTAGGCACCACCATCGGCCGCAAGGTGCTAGAGAGCGGGGTG 



39 



15966-697 



AACGTGACCGTGTCCCAGCCCACGCTGCTGGTCAACGGCAGGACTCGAAGGTTCACGAACATTGAGTTCCAGTACTCCAC 
GCTGCTGCTCAGCATCCGCTATGGCCTCACCCCCGACACCCTGGACGAAGAGAAGGCCCGCGTCCTGGACCAGGCGAGAC 
AGAGGGCCCTGGGCACGGCCTGGGCCAAGGAGCAGCAGAAAGCCAGGGACGGGAGAGAGGGGAGCCGCCTGTGGACTGAG 
GGCGAGAAGCAGCAGCTTCTGAGCACCGGGCGCGTGCAAGGGTACGAGGGATATTACGTGCTTCCCGTGGAGCAATAC 
5 AGAGCTTGCAGACAGTAGCAGCAACATCCAGTTTTTAAGACAGAATGAGATGGGAAAGAGGTA ACAAAATAAT 
CATTCCITGTCTGAATGGCTCAGCAGGAGTAACTGTTATCTCCTCTCCTAAGGAGATGAAGACCTAAC^ 
GCTGGGCTGCTTTAGGAGACCAAGTGGCAAGAAAGCTCACATTTTTTGAGTTCAAATGCTACTGTCCAAGCGAGAAGTCC 
CTCATCCTGAAGTAGACTAAAGCCCGGCTGAAAATTCCGAGGAAAACAAAACAAACGAA^ 

TGTTCCAAGTTCCCCTAAAATATGACCCACTTGTTCTGGGTCTACGCAGAAAAGAGACGCAAAGTGTCCAAAAGG 

10 AAGAACAAAAACGAATAAGCAAAGAAGAAAACAAACAAAAACAAAACAAAACAAACAC 

G AAG AT AAG AAAG AAGGC CT C AT ATC CAATT AC C T CACT C AT T CAC AT GT G AG C GACACG C AG ACAT C C GCG AGGGC CAG 
CGTCACCAGACCTVGCTGCGGGACAAACCACTCAGACTGCTTGTAGGACAAATACTTCTGACATTTTCGTTTAAGCAAAT^ 
CAGGTGCATTTAAAACACGACTTTGGGGGTGATTTGTGTGTAGCGCCTGGGGAGGGGGGATAAAAGAGGAGGAGTC 
CTGGAAATACTTTTT AAAGAAAAAAAAACATG AGGGAAT AAAAGAAATTC CTATCAAAAAT CAAAGTGAAATAAT ACCAT 

15 CCAGCACTTAACTCTCAGGTCCCAACTAAGTCTGGCCTGAGCTAATTTATTTGAGCGCAGAGTGTAAAATTTAATTCAAA 
ATGGTGGCTATAATCACTACAGATAAATTTCATACTCTTTTGTCTTTGGAGATTCCATTGTGGACAGTAATACGCAGTTA 
CAGGGTGTAGTCTGTTTAGATTCCGTAGTTCGTGGGTATCAGTTTCGGTAGAGGTGCAGCATCGTGACACTTTTGCTAAC 
AGGTAC CACTTCTGAT CACCCTGT AC AT ACATGAGCCGAAAGGCACAATC ACTGTT TC AGATTT AAAATTATT AGTGTGT 
TTGTTTGGTC CAGAAACTGAGACAAT CAC ATGAC AGTCAC CACGAGGAGAGAAAATTT AAAAAATAAAAAT AAAAACAAA 

20 AAAAATTTTAAAAATTAAAAAAACAAAAATAAAGTCTAATAAGAACTTTGGTACAGGAACTTTTTTGTAATATACATGTA 
TGAATTGTTCATCGAGTTTTTATATTAATTTTAATTTGCTGCTAAGCAAAGACTAGGGACAGGCAAAGATAATTTATGGC 
AAAGTGTTTAAATTGTTTATACATAAATAAAGTCTCTAAAACTCCTGTG 



The FCTR3f polypeptide (SEQ ID NO: 13) encoded by SEQ ID NO: 12 is 2724 amino 
25 acid residues long and is presented using the one-letter code in Table 31. This sequence 
differs from FCTR3b in that it is missing amino acids 758-766 from that polypeptide. 

Table 31. Encoded FCTR3f protein sequence (SEQ ID NO: 13) 

MDVKDRRHRSLTRGRCGKECRYTSSSLDSEDCRVPTQKSYSSSETLK^ 

LGICEPSPHRSGYCSDMGILHQGYSLSTGSDADSDTEGGMSPEHAIRLWGRGIKSRRSSGLSSRENSALTLTDSDNENKSDDE 
30 NGRPIPPTSSPSLLPSAQLPSSHNPPPVSCQMPLLDSNTSHQIMDTNPDEEFSPNSYLLRACSGPQQASSSGPPNHHSQSTLR 
PPLPPPHNHTLSHHHSSANSLNRNSLTNRRSQIHAPAPAPNDI^TT 

SSPGYPLTSGTWTPPPRLLPRNTFSRKAFKLKKPSKYCSWKCAALSAIAAALLLAILLAYFIVPWSLKNSSIDSGEAEVGRR 

otqevppgvfwrsqihisqpqflkfnislgkdalfgvyirrglppshaqyd™ 
fvqyldvglwhlafyndgkdkemvsfntvv^^ 
35 qcysgwkgaecdvpmnqcidpscgghgsciix5ncvcsagykgehceevdcldptcsshgvcvngeclcspgwgglncelarvq 
cpdqcsghgtylpdtglcscdpnwmgpdcsvevcsvdcgthgvciggacrceegwtgaacdqrvchprciehgtckdgkcecr 
egwngehctidgcpdlo*gngrctix5qnswqcvcqtgwrgpgc^ 
gsrdpldiiqc^tdwpavksfydrikllagkdsthi^^ 

qdgtfdli anggasltlhferap fmsqertvwlpwns fyamdtlvmkteens i pscdlsgfvrpdpiiissplstffsaapgq 
40 npivpetqvlheeielpgsnvklrylssrtagyksllkitmtqstvpi^i^ 

daygqrvyglsdawsvgfeyetcpslilwekrtallqgfeldpsnlggwsld 

simgngrrrsiscpscnglaegnkllapvaiavgitc 

vsgslwsdtnsrriyrvkslsgtkdlagnsewagtgeqclpfdearcgixx3^ 

kvdqngiistllgsndltawplscdssmdvaqvrlewptdlatopmdnslyv^ 
45 dyslsklaihsalesasaiaishtgvlyitetdekjcinrlrqvttngeicllagaasdcdckndvncncys 

s ps slavapdgt i y i adlgn i r i ravs knkp vlnafnqyeaas pgeqel yvfnadg i hqytvslvtge yl ynft ystdndvte 

lidnngnslkirrdssgmprhllmpdnqiitltvgtngglkwstqnlelglmtydgntgl 

tnwrptgvvtslhremeksitidie^snrdddvtvitn^ 

vijvgtitptigrcnislpmenglnsiewrlrkeqikgkvt^ 
50 grpflwlpssglaavnvsyffngrlaglqrgamsertdidkqgrivsrmfaix3 

rliavtmpsvarhsmsthtsigyirniynppesnasvifdysdtc^ 

dettgvlkmvnlqsggfsctiryrkigplvdkqiyrfseegmvnarfdytyhdnsfriasikpvisetplpvdlyrydeisgk 
vehfgkfgviyydinqiittavmtlskhfixrhgrikevqyemfrslmywmtvqydsm 
gqlqsvavndrptwrysydlngnlhllnpgnsvrlmplrydlrdri^^ 
55 kasgwsvqyrytcvgrrasykralghhlqyftsdlhnptrithvynhsnseitslyydi^^ 
plavfsinglmikqlqytaygeiyydsnpdfqmvigfhggly 

ymfksnnplsseldlknyvtdvkswlvmfgfqlsni i pgfprakmyfvpppyelsesqasengqlitgvqqtterhnqafmal 
egqvitkklhasirekaghwfatttpiigkgimfaikegrvttgvssia^ 
igsatcdlotlgttigrkvlesgvnvtvsqptllwgrtrrftniefqyst^ 
60 awakeqqkartcregsrlwtegekqqllstgrvqgyegyyvlpveqypeladsssniqflrqnemgkr 
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In a BLASTN search it was found that the FCTR3a nucleic acid has homology to 
three fragments of Mus musculus odd Oz/ten-m homolog 2. It has 634 of 685 bases (92%) 
identical to bases 614-1298, 365 of 406 bases (89%) identical to bases 1420-1825, and 93 of 
103 bases (90%) identical to bases 1823-1925 of Mus musculus odd Oz/ten-m homolog 2 
(GenBank Acc: NM_01 1856.2) (Table 3 J). 

Table 3 J. BLASTN of FCTR3a against Mus musculus odd Oz/ten-m homolog 2 (SEQ ID 

NO:62) 

> GI|7657414|REF|NM 011856. 2| MUS MUSCULUS ODD OZ/TEN-M HOMOLOG 2 (DROSOPHILA) 
(ODZ2) , MRNA 

LENGTH = 8797 



SCORE = 954 BITS (481) , EXPECT 
IDENTITIES = 634/685 (92%) 
STRAND = PLUS / PLUS 



0.0 



QUERY: 


114 


SB JCT : 


614 


QUERY: 


174 


SB JCT : 


674 


QUERY: 


234 


SB JCT : 


734 


QUERY : 


294 


SB JCT : 


794 


QUERY: 


354 


SB JCT : 


854 


QUERY: 


414 


SB JCT : 


914 


QUERY: 


474 


SB JCT : 


974 


QUERY: 


534 


SB JCT : 


1034 


QUERY: 


594 


SB JCT : 


1094 


QUERY: 


654 


SB JCT: 


1154 


QUERY: 


714 


SB JCT: 


1214 


QUERY: 


774 



GGTCGTCCCATTCCACCTACATCCTCGCCTAGTCTCCTCCCATCTGCTCAGCTGCCTAGC 173 

II II II II 1 1 II I Ml 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 III II II MM II II I II II II lllll 

GGTCGTCCCATTCCACCTACATCCTCGTCTAGCCTCCTCCCATCTGCTCAGCTGCCTAGC 673 
TCCCATAATCCTCCACCAGTTAGCTGCCAGATGCCATTGCTAGACAGCAACACCTCCCAT 233 

II II II II II MM II 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 II 1 1 1 Ml II 1 1 1 1 II 1 1 1 1 II II III 

TCCCATAATCCTCCACCAGTTAGCTGCCAGATGCCATTGCTAGACAGCAACACCTCCCAT 733 
C AAATC ATGGAC AC CAACCCTGATGAGGAATTCTCC CC CAATTC AT ACCTGCTC AGAGCA 2 93 

1 1 III II MM II MMM II III II 1 1 MUM 1 1 II II III II MM II II MM II 

CAGATC ATGGAC AC CAACCCTGATGAGGAATTCTCCCC CAATTC AT ACCTGCTC AGAGCA 7 93 
TGCTCAGGGCCCCAGCAAGCCTCCAGCAGTGGCCCTCCGAACCACCACAGCCAGTCGACT 3 53 

II MMM III I II I II Ml II III II 1 1 II III II II II III II Ml 1 1 1 1 1 1 1 1 1 

TGCTCAGGGCCCCAGCAAGCCTCCAGCAGTGGCCCTCCAAACCACCACAGCCAGTCAACA 853 

CTGAGGCCCCCTCTCCCACCCCCTCACAACCACACGCTGTCCCATCACCACTCGTCCGCC 4 13 

Illlllllllllll lllllllllll IMMIII llllllll llllllll II III 

CTGAGGCCCCCTCTGCCACCCCCTCATAACCACACCCTGTCCCACCACCACTCCTCGGCC 9 13 

AACTCCCTCAACAGGAACTCACTGACCAATCGGCGGAGTCAGATCCACGCCCCGGCCCCA 473 

I IMIMI II II II I II Ml II III I M MMM II I II II lllllllllll II II 

AACTCCCTCAACAGGAACTCACTGACCAATCGGCGGAGTCAAATCCACGCCCCAGCTCCT 973 

GCGCCCAATGACCTGGCCACCACACCAGAGTCCGTTCAGCTTCAGGACAGCTGGGTGCTA 533 

llllllll Illlllllllllll llllllll llllllll lllll lllllllllll 
GCGCCCAACGACCTGGCCACCACCCCAGAGTCTGTTCAGCTCCAGGATAGCTGGGTGCTG 1033 

AACAGCAACGTGCCACTGGAGACCCGGCACTTCCTCTTCAAGACCTCCTCGGGGAGCACA 593 

lllll lllll lllllllllll MIMMIMI lllll II II II II MMM 

AACAGTAACGTCCCACTGGAGACTCGGCACTTCCTTTTCAAAACGTCGTCTGGAAGCACA 1093 
CCCTTGTTCAGCAGCTCTTCCCCGGGATACCCTTTGACCTCAGGAACGGTTTACACGCCC 653 

III MM MM MM 1 1 1 1 II M M I II Ml I Mill II III II lllll II II 

CCCCTGTTCAGCAGCTCTTCTCCGGGATACCCTTTGACCTCAGGGACCGTTTATACACCA 1153 

CCGCCCCGCCTGCTGCCCAGGAATACTTTCTCCAGGAAGGCTTTCAAGCTGAAGAAGCCC 713 

II Illlllllllllll lllllll Illlllllllllll Illlllllllllll III 
CCACCCCGCCTGCTGCCACGGAATACATTCTCCAGGAAGGCCTTCAAGCTGAAGAAACCC 1213 

TCCAAATACTGCAGCTXKSAAATGTGCrcCCCTCTCCGCCATTGCCGCGGCCCTCCTCTTG 773 

iiiiiiiiiiiiii 1 1 1 1 m 1 1 1 mm i ii i ii iiiii iiiii illinium 

TCCAAATACTGCAGTTGGAAATGTGCTGCCCTGTCTGCCATCGCCGCCGCCCTCCTCTTG 1273 
GCTATTTTGCTGGCGT ATTT CAT AG 798 
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II lllllllllll MINIUM 

SBJCT: 1274 G CC ATTTTGCTGGC AT ATTTCATAG 12 98 



SCORE = 480 BITS (242), EXPECT 
IDENTITIES = 365/406 (89%) 
STRAND = PLUS / PLUS 



E-132 



AGTGCCCTGGTCGTTGAAAAACAGCAGCATAGACAGTGGTGAAGCAGAAGTTGGTCGGCG 856 

1 1 1 1 1 1 1 1 II 1 1 II 1 1 Mill 1 1 1 MM Mill 1 1 1 II I II I II II 1 1 1 M MM III 

AGTGCCCTGGTCATTGAAAAACAGCAGCATAGACAGTGGCGAAGCAGAAGTTGGTCGGCG 1479 
GGTAACACAAGAAGTCCCACCAGGGGTGTTTTGGAGGTCACAAATTCACATCAGTCAGCC 916 

III Mill I II II 1 1 II Ml 1 1 1 Ml 1 1 MM I ! I M 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 

GGTGACACAGGAAGTCC C AC CAGGGGTGTTTTGGAGGTCCCAGATT CACATC AGTCAGCC 1539 
CCAGTTCTTAAAGTTCAACATCTCCCTCGGGAAGGACGCTCTCTTTGGTGTTTACATAAG 976 

II II III II II II Mill II III II II lllll II Mill Mill II Mill 

TCAATTCTTAAAGTTCAACATCTCCCTGGGCAAGGATGCCCTCTTCGGTGTCTATATAAG 1599 
AAGAGGACT T CCAC CAT CTC ATGCCCAGTATGACTTCATGG AACGT CTGGACGGGAAGGA 1036 

lllll III lllll 1 1 M II 1 1 1 M M I MM 1 1 1 II II 1 1 II lllll II Mill 

G AGAGGACT ACC AC CGT CTC ATGCC CAGTATGACTT CATGG AACGC CTGGATGGAAAGGA 1659 
G AAGTGGAGTGTGGTTGAGTCT CCC AGGGAACGCCGGAGCATAC AG AC C TTGGT TCAGAA 1096 

III lllll lllll lllll II I II II I II M 1 1 1 II II I lllll 1 1 1 1 Mill 

GAAATGGAGCGTGGTCGAGTCGCCCAGGGAACGCCGGAGCATCCAGACTCTGGTGCAGAA 1719 
TGAAGCCGTGTTTGTGCAGTACCTGGATGTGGGCCTGTGGCATCTGGCCTTCTACAATGA 1156 

II II 1 1 1 1 lllll 1 1 II II I Mill I II III I Ml II I II I II 1 1 II 1 1 1 1 1 II I 

SBJCT : 1720 CGAGGCTGTGTTTGTGCAGTACTTGGATGTGGGCCTGTGGCACCTGGCCTTCTACAATGA 1779 
TGGAAAAGACAAAGAGATGGTTTCCTTCAATACTGTTGTCCTAGAT 1202 

II II lllll llllllll llllllll 1 1 1 1 1 1 1 F I lllll 

CGGCAAGGACAAGGAGATGGTCTCCTTCAACACTGTTGTCTTAGAT 1825 



QUERY: 


797 


SBJCT : 


1420 


QUERY: 


857 


SBJCT : 


1480 


QUERY: 


917 


SBJCT : 


1540 


QUERY: 


977 


SBJCT : 


1600 


QUERY: 


1037 


SBJCT : 


1660 


QUERY: 


1097 


SBJCT : 


1720 


QUERY: 


1157 


SBJCT : 


1780 



SCORE = 125 BITS (63), EXPECT 
IDENTITIES = 93/103 (90%) 
STRAND = PLUS / PLUS 



7E-26 



QUERY: 1258 GATTCAGTGCAGGACTGTCCACGTAACTGCCATGGGAATGGTGAATGTGTGTCCGGGGTG 1317 

1 1 1 III II 1 1 1 1 M 1 1 M MM I lllll II lllll llllllll Mill II II 

SBJCT: 1823 GATT CAGTGCAGGACTGTCCACGGAACTGT CACGGGAACGGTGAATGCGTGTCTGGACTG 1882 
QUERY: 1318 TGTCACTGTTTCCCAGGATTTCTAGGAGCAGACTGTGCTAAAG 1360 

I IIMMIMI Ml II 1 1 II lllll II I II 1 1 1 1 1 M II 1 1 

SBJCT: 1883 TGTCACTGTTTCCCAGGATTCCTAGGTGCAGACTGTGCTAAAG 1925 



In another BLASTN search it was found that the FCTR3a nucleic acid has homology 
to three fragments of Gallus gallus mRNA for teneurin-2. It has 541 of 629 bases (86%) 
identical to bases 502-1 130, 302 of 367 bases (82%) identical to bases 1330-1696, and 87 of 
103 bases (84%) identical to bases 171 1-1813 of Gallus gallus mRNA for teneurin-2 (EMBL 
Ace: AJ24571 1.1) (Table 3K). 

Table 3K. BLASTN of FCTR3a against Gallus gallus mRNA for teneurin-2 (SEQ ID 

NO:63) 

> GI | 6010048 |EMB| AJ245711 . 1 (GGA245711 GALLUS GALLUS MRNA FOR TENEURIN-2 , SHORT 
SPLICE VARIANT (TEN2 GENE) 
LENGTH = 24 96 
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SCORE = 549 BITS (277) , EXPECT = E-153 
IDENTITIES = 541/629 (86%) 
STRAND = PLUS / PLUS 



yUr*Ki : 


114 


bcJLl : 




QUERY : 


174 


oBJL.1 : 


562 


QUERY : 


234 


SB JCT : 


622 


QUERY : 


294 


SB JCT : 


682 


QUERY : 


354 


SB JCT : 


742 


QUERY : 


414 


SB JCT : 


802 


QUERY : 


474 


SB JCT : 


862 


QUERY : 


534 


SB JCT : 


922 


QUERY: 


594 


SB JCT : 


982 


QUERY : 


654 


SB JCT : 


1042 


QUERY: 


714 


SB JCT: 


1102 



GGTCGTCCCATTCCACCTACATCCTCGCCTAGTCTCCTCCCATCTGCTCAGCTGCCTAGC 173 

llllllllllllll MMIIM! Mil Mil II IIIIMIIII INI MM I! II 

GGTCGTCCCATTCCACCTACATCCTCGTCTAGCCTTCTCCCATCTGCTCAGCTGCCCAGT 561 

TCCCATAATCCTCCACCAGTTAGCTGCCAGATGCCATTGCTAGACAGCAACACCTCCCAT 233 

II llllll III II II II III llllll llllllllllllll Mill IMI II llllll 

T CTCAT AATCCT CCACCAGTTAGCTGCCAG ATGCCATTGCT AGACAGCAATACGTCCCAT 621 

CAAATCATGGACACCAACCCTGATGAGGAATTCTCCCCCAATTCATACCTGCTCAGAGCA 2 93 

1 1 1 1 1 1 1 1t 1 1 Mill Mill Mill II IIIIIIIIIII II MINI 

C AAATC ATGGAC AC CAATCCTGACG AGG AGTTCTCTCC T AATTC AT ACCT ACTAAGAGCA 681 

TGCTCAGGGCCCCAGCAAGCCTCCAGCAGTGGCCCTCCGAACCACCACAGCCAGTCGACT 353 

ii iiiiiiii mil ii imimiiimi i 1 1 1 1 1 iiiiiiiiiii ii 

TGTTCAGGGCCACAGCAGGCATCCAGCAGTGGCCCTTCAAACCATCACAGCCAGTCAACG 741 

CTGAGGCCCCCTCTCCCACCCCCTCACAACCACACGCTGTCCCATCACCACTCGTCCGCC 413 

MMIIM IIIIIIII II 1 1 1 1 1 1 1 1 1 1 1 1 IIIIIIIIIIIII IIIIIIII III 

CTGAGGCCACCTCTCCCCCCTCCTCACAACCACTCGCTGTCCCATCATCACTCGTCTGCC 801 

AACTCCCTCAACAGGAACTCACTGACCAATCGGCGGAGTCAGATCCACGCCCCGGCCCCA 4 73 

IIIMIIII Mill MM II II Mill II II I IIIIIIIIIII II II II 

AACTCCCTCAACAGGAACTCGCTCACCAACCGCCGCAACCAGATCCACGCGCCTGCTCCC 861 
GCGCCCAATGACCTGGCCACCACACCAGAGTCCGTTCAGCTTCAGGACAGCTGGGTGCTA 533 

II llllllllllllll Mill II Mill II Mill III I IIIMIIII MM 

GCTCCCAATGACCTGGCGACCACGCCTGAGTCTGTGCAGCTGCAGGACAGCTGGGTGCTC 921 
AACAGCAACGTGCCACTGGAGACCCGGCACTTCCTCTTCAAGACCTCCTCGGGGAGCACA 593 

llllllllllllll MINIMI MM III I II Mill II II II I II 

AACAGC AACGTGCCGCTGGAGACCAGGC ATTTCTTGTTTAAGAC AT CTT CTGGAACGACT 981 



CCCTTGTTCAGCAGCTCTTCCCCGGGATACCCTTTGACCTCAGGAACGGTTTACACGCCC 653 

II [llllll I M 1 1 1 1 1 1 1 i II Mill IIIIIIIIIIIII Mill II II 

CCGCTGTTCAGTAGCTCTTCCCCTGGCTACCCACTGACCTCAGGAACAGTTTATACTCCA 1041 
CCGCCCCGCCTGCTGCCCAGGAATACTTTCTCCAGGAAGGCTTTCAAGCTGAAGAAGCCC 713 

II III I III I II II Mill II IIIIIIII II IIIIIIIIIII llllll 

CCTCCCAGGCTGTTACCTAGAAATACATTTTCCAGGAATGCATTCAAGCTGAAAAAGCCC 1101 

TCCAAATACTGCAGCTGGAAATGTGCTGC 742 
Mill II II I I II I I I I I I I I I II I I 



SCORE = 212 BITS (107), EXPECT 
IDENTITIES = 302/367 (82%) 
STRAND « PLUS / PLUS 



4E-52 



QUERY: 


819 


SB JCT : 


1330 


QUERY: 


879 


SB JCT : 


1390 


QUERY: 


939 


SB JCT : 


1450 


QUERY: 


999 


SB JCT: 


1510 



AGCAGCAT AGAC AGTGGTGAAGCAGAAGTTGGT CGG CGGGT AACAC AAGAAGTC CCACCA 878 

IIIIIIIIIII Mill III IIIIMIIII II III II Mill II 1 1 II 

AGCAGCAT AGATAGTGGAGAAACAGAAGTTGGC CGC AAGGTCACCC AAG AGGTGCCC CCT 1389 
GGGGTGTTTTGGAGGTCACAAATTCACATCAGTCAGCCCCAGTTCTTAAAGTTCAACATC 93 8 

II Mill III 1 1 1 1 II II II Mill Mill llllll I IIIIIIIIIII 

GGAGTGTTCTGGCGGTCTCAGATCCATATCAGCCAGCCACAGTTCCTGAAGTTCAAC ATA 1449 
TCCCTCGGGAAGGACGCTCTCTTTGGTGTTTACATAAGAAGAGGACTTCCACCATCTCAT 998 

Mill MMIIM Mill II IIIIIIII III 1 1 1 II IMI 1 1 IIIIIIII III 

TCCCTAGGGAAGGATGCTCTTTTCGGTGTTTATATAAGAAGAGGACTCCCACCATCACAT 1509 
GCCCAGTATGACTTCATGGAACGTCTGGACGGGAAGGAGAAGTGGAGTGTGGTTGAGTCT 1058 

II IIIIIIII IIIIIIIIIII 1 1 1 1 Mill Mill IIIIIIIIIII II II 

GCACAGTATGATTTCATGGAACGCTTGGATGGGAAAGAGAAATGGAGTGTGGTGGAATCC 1569 
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nTTPDV . 


1 ACQ 


OOJtl . 


13 / U 


HTTPDV . 

yUfciKx : 


1 1 1 Q 
ill? 


SBJCT : 


1630 


QUERY: 


1179 


SBJCT : 


1690 


SCORE 


= 77 


IDENTITIES 



CCCAGGGAACGCCGGAGCATACAGACCTTGGTTCAGAATGAAGCCGTGTTTGTGCAGTAC 1118 

II lllllll II II II Mill I lllllllllll II MINIM llllll 

CCACGGGAACGGCGAAGTATTCAGACTCTTGTTCAGAATGAGGCTGTGTTTGTTCAGTAC 1629 
CTGG ATGTGGGCCTGTGGCATCTGGCCTTCTACAATGATGGAAAAG ACAAAGAGATGGTT 1178 

1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 Mill II IMIMIMM II IIIIMM 1 1 1 1 

TTGGATGTGGGTTTGTGGCACCTGGCGTTTTACAATGATGGCAAGGACAAAGAAGTGGTC 1689 



lllllll 



1E-11 



STRAND 



87/103 (84%) 
PLUS / PLUS 



QUERY: 


1258 


SBJCT : 


1711 


QUERY: 


1318 


SBJCT : 


1771 



GATTCAGTGCAGGACTGT CC ACGT AACTGC CATGGGAATGGTGAATGTGTGT CCGGGGTG 1317 

1 1 1 1 f 1 1 1 1 1 1 II 1 1 Ml I II II 1 1 II Mill Mill II Mill II II II 

GATTCAGTGCAAGACTGTCCACGTAATTGTCATGGCAATGGCGAGTGTGTTTCTGGTGTC 1770 
TGTC ACTGT TTC CC AGG ATTTC TAGGAGCAGACTGTGCTAAAG 13 60 

II IIMIMI II lllllll MIIIMI 1 1 M 1 1 1 1 1 1 

TGCCACTGTTTT CC CGG ATTTC ATGGAGCAGATTGTGCTAAAG 1813 



In this search it was also found that the fragments of FCTR3bcd and e nucleic acids 
had homology to three fragments of Homo sapiens mRNA for KIAA1 127 protein. It has 
5537 of 5538 bases (99%) identical to bases 1-5538, 705 of 714 bases (98%) identical to 
bases 5609-6322, and 176 of 176 bases (100%) identical to bases 6385-6560 of Homo 
sapiens mRNA for KIAA1 127 protein (GenBank Acc: AB032953) (Table 3L). 

Table 3L. BLASTN of FCTR3b, c, d, and e against Homo sapiens KIAA1127 mRNA 

(SEQ ID NO:64) 

> GI [6329762 |PBJ|AB032 953 .1 |AB032953 HOMO SAPIENS MRNA FOR KIAA1127 PROTEIN, PARTIAL 
CDS 

LENGTH = 6560 



SCORE = 1.097E+04 BITS (5534), EXPECT 
IDENTITIES = 5537/5538 (99%) 
STRAND = PLUS / PLUS 



0.0 



QUERY: 


3267 


SBJCT : 


1 


QUERY: 


3327 


SBJCT : 


61 


QUERY: 


3387 


SBJCT : 


121 


QUERY: 


3447 


SBJCT : 


181 


QUERY: 


3507 


SBJCT : 


241 



CACCTTCTTTAGTGCTGCCCCTGGGCAGAATCCCATCGTGCCTGAGACCCAGGTTCTTCA 3326 

II II II III III II II Mil II III MM lllllllllll II II MM II II IIIIMM 

CACCTTCTTTAGTGCTGCCCCTGGGCAGAATCCCATCGTGCCTGAGACCCAGGTTCTTCA 6 0 

TGAAGAAATCGAGCTCCCTGGTTCCAATGTGAAACTTCGCTATCTGAGCTCTAGAACTGC 3386 

II II Mill III II II llllll III II II MMMMMIMM MMI I II IIIIMM 

TGAAGAAATCGAGCTCCCTGGTTCCAATGTGAAACTTCGCTATCTGAGCTCTAGAACTGC 120 

AGGGTACAAGTCACTGCTGAAGATCACCATGACCCAGTCCACAGTGCCCCTGAACCTCAT 3446 

1 1 1 1 II I II III Mil MM 1 1 M 1 1 1 II 1 1 MM Mill Ml I II I M I M I II II III 

AGGGTACAAGTCACTGCTGAAGATCACCATGACCCAGTCCACAGTGCCCCTGAACCTCAT 180 

TAGGGTTCACCTGATGGTGGCTGTCGAGGGGCATCTCTTCCAGAAGTCATTCCAGGCTTC 3506 

II 1 1 II II I III II M I III Mill M II I MMI II III M I II I M I II I III M III 

T AGGGT TC AC CT G ATGG TGG CTGTC G AGGGG CAT CT CTT C C AG AAGTC ATT C C AGG CTT C 240 

TCCCAACCTGGC CT CCACCTTCATCTGGGACAAGAC AGATGCGTATGGC CAAAGGGTGTA 3566 

II II lllllll I II III Mill Mill III lllll Mill Mill Mill III II III I 

TCCCAACCTGGCCTACACCTTCATCTGGGACAAGACAGATGCGTATGGCCAAAGGGTGTA 300 
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QUbKi : 


Jbb / 






QUERY : 


3627 


OU TIT . 


J b 1 


QUERY : 


3687 


en t r^ T v . 


4^1 


QUERY : 


3747 


SB JCT : 


481 


QUERY : 


3 807 


SB JCT : 


541 


QUERY : 


3867 


SB JCT : 


601 


QUERY : 


3 927 


SB JCT : 


661 


QUERY : 


3 987 


SB JCT : 


721 


QUERY : 


4047 


SB JCT : 


781 


QUERY : 


4107 


OD TOT 1 . 

SB JCT : 


841 


QUERY : 


4167 


SB JCT : 


901 


/*\t it lit \r 

QUERY : 


4227 


bbJLl : 


y oi 


QUERY : 


4287 


oduLI : 




QUfciKx : 


4 347 


ODOLl - 






a a m 




114 1 


QUERY: 


4467 


SB JCT : 


1201 


QUERY: 


4527 


SB JCT : 


1261 



TGGACTCTCAGATGCTGTTGTGTCTGTCGGGTTTGAATATGAGACCTGTCCCAGTCTAAT 3626 

I III II I II II I II I II MM I II I I I II I IMI I I I I II I I I I I I I I II II I I I II I II 

TGGACTCTCAGATGCTGTTGTGTCrGTCGGGTTTGAATATGAGACCTGTCCCAGTCTAAT 360 

TCrCTGGGAGAAAAGGACAGCCCTCCTTCAGGGATTCGAGCTGGACCCCTCCAACCTCGG 3686 

1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

TCTCTGGGAGAAAAGGACAGCCCTCCTTCAGGGATTCGAGCTGGACCCCTCCAACCTCGG 420 



3687 TGGCTGGTCCCTAG ACAAAC AC CACATC CTCAATGTTAAAAGTGGAATCCT ACACAAAGG 3746 

II II M Ml II I IMI I II Ml III M II Ml 1 1 1 II 1 1 1 Ml MUM I II IMM I II 

TGGCTGGTCCCTAG ACAAAC AC CACATC CT CAATGTTAAAAGTGGAATCCT ACACAAAGG 480 



CACTGGGGAAAACC AGTTCCTGACCCAGCAGCCTGCCATCATCACCAGCATCATGGGCAA 3806 

M IMM II II I IMI I MM, Ml M Ml I IM 1 1 1 MM M I M 1 1 1 M M 1 1 1 II 1 1! 

CACTGGGGAAAACCAGTTCCTGACCCAGCAGCCTGCCATCATCACCAGCATCATGGGCAA 54 0 
TGGTCGCCGCCGGAGCATTTCCTGTCCCAGCTGCAACGGCCTTGCTGAAGGCAACAAGCT 3866 

I Ml II I II II I II M II III I II 1 1 1 M MMI 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 M I IMI I II 

TGGTCGCCGCCGGAGCATTTCCTGTCCCAGCTGCAACGGCCTTGCTGAAGGCAACAAGCT 600 
GCTGGCCCCAGTGGCTCTGGCTGTTGGAATCGATGGGAGCCTCTATGTGGGTGACTTCAA 3 926 

I Ml II I IM 1 1 M 1 1 1 II 1 1 1 II MM M II IMM 1 1 1 1 1 1 MM 1 1 1 M Ml III 1 1 

GCTGGCCCCAGTGGCTCTGGCTGTTGGAATCGATGGGAGCCTCTATGTGGGTGACTTCAA 660 
TTAC ATCCGACGCATCTTTC CCTCT CGAAATGTGAC CAGCATCTTGGAGTT ACG AAAT AA 3 986 

M II IM M III II II Ml M I M M 1 1 1 Ml M MM 1 1 M I M M M Ml Ml II Ml 

TTAC ATCCGACGCATCTTTC CCTCT CGAAATGTGAC CAGCATCTTGGAGTT ACG AAAT AA 720 
AGAGTTTAAAC ATAGC AACAAC CC AGCAC ACAAGT ACT ACTTGG C AGTGGAC CCCGTGTC 4046 

1 1 1 M I Ml M I II III II 1 1 II 1 1 1 1 M Ml M I IMI 1 1 M II 1 1 1 II IM II II I II 

AG AGTTTAAACATAGCAACAACCCAGCACACAAGT ACT ACTTGG CAGTGG AC CCCGTGTC 780 
CGGCTCGCTCTACGTGTCCGACACCAACAGCAGGAGAATCTACCGCGTCAAGTCTCTGAG 4106 

II III II II I III 1 1 IMM M I II II II Ml I MM II 1 1 Mill Mill Ml III III 

CGGCTCGCT CTACGTGT CCG AC ACC AAC AG CAGGAG AATCT AC CGCGTC AAGT CT CTGAG 840 
TGGAACCAAAGACCTGGCTGGGAATTCGGAAGTTGTGGCAGGGACGGGAGAGCAGTGTCT 4166 

I II M I MM I MM II M M M I li III Ml M I IMI M M 1 1 1 1 1 Ml II 1 1 III II 

TGGAACCAAAGACCTGGCTGGGAATTCGGAAGTTGTGGCAGGGACGGGAGAGCAGTGTCT 900 
ACCCTTTGATGAAGCCCGCTGCGGGGATGGAGGGAAGGCCATAGATGCAACCCTGATGAG 4226 

lllllll II III II II III II I Mill Mill Mill Mill II Mill llllllll III 

AC CCTTTGATGAAGCCCGCTGCGGGGATGGAGGGAAGG CCAT AG ATGCAACC CTGATGAG 960 
CCCG AG AGGTAT TGCAGT AG AC AAG AATGGGCT CATGT ACTTTGTCGATGCC ACCATGAT 4286 

IIIMIMI IMMIIMI MMIMMMIMIMI IMIIII Mill llllllll III 

C C CG AG AGGT ATTGC AGT AG AC AAGAATGGGCT CATGT ACTTTGTCGATGCC ACCATGAT 1020 
CCGGAAGGTTGACCAGAATGGAATCATCTCCACCCTGCTGGGCTCCAATGACCTCACTGC 4346 

llllllllllllllll III III IMMMMMMM lllllll Mill IMIIMI III 

CCGGAAGGTTGACCAGAATGGAATCATCTCCACCCTGCTGGGCTCCAATGACCTCACTGC 1080 
CGTCCGGCCGCTGAGCTGTGATTCCAGCATGGATGTAGCCCAGGTTCGTCTGGAGTGGCC 44 06 

MM II Mill I IMMIIIMIIIIIIIIIMIIIMI IIIIIMIM llllllll III 

CGTCCGGCCGCTGAGCTGTGATTCCAGCATGGATGTAGCCCAGGTTCGTCTGGAGTGGCC 1140 
AACAGACCTTGCTGTCAATC CC ATGGAT AACTCCTTGT ATGTTCTAGAG AAC AATGT CAT 4466 

MM IIMM II IMIMMIMIMM Mill IMMMMMMIM II Ml MUM 

AACAGACCTTGCTGTCAATCCCATGGATAACTCCTTGTATGTTCTAGAGAACAATGTCAT 1200 
CCTTCGAATCACCGAGAACCACCAAGTCAGCATCATTGCGGGACGCCCC^TGCTVCTGCCA 4526 

1 1 1 1 II I IMI I IMM III M II II Ml I II II I IMM MM Ml 1 1 MM II III II 

CCTTCGAATCACCGAGAACCACCAAGTCAGCATCATTGCGGGACGCCCCATGCACTGCCA 1260 
AGTTCCTGGCATTG ACTACTCACTC AGC AAACT AGC CATTCACTCTGCC CTGGAGTC AGC 4586 

I II I II I II III IMI I III 1 1 II 1 1 1 Ml II Mill II MIMMI I IMI I MM I II 

AGTTCCTGGCATtGACTACTCACTCAGCAAACTAGCCATTCACTCTGCCCTGGAGTCAGC 1320 
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QUERY: 4587 
SBJCT: 1321 
QUERY: 4647 
SBJCT: 1381 
QUERY: 4707 
SBJCT: 1441 
QUERY: 4767 
SBJCT: 1501 
QUERY: 4827 
SBJCT: 1561 
QUERY: 4887 
SBJCT: 1621 
QUERY: 4 94 7 
SBJCT: 1681 
QUERY: 5007 
SBJCT: 1741 
QUERY: 5067 
SBJCT: 1801 
QUERY: 5127 
SBJCT: 1861 
QUERY: 5187 
SBJCT: 1921 
QUERY: 5247 
SBJCT: 1981 
QUERY: 5307 
SBJCT: 2041 
QUERY: 5367 
SBJCT: 2101 
QUERY: 5427 
SBJCT: 2161 
QUERY: 5487 
SBJCT: 2221 
QUERY: 5547 
SBJCT: 2281 



CAGTGCCATTGCCATTTCTCACACTGGGGTCCTCTACATCACTGAGACAGATGAGAAGAA 4646 

IMI llllllllll lllllllll lllllllllilll IMIMIII I IMIIIIIIIIIII 

CAGTGCCATTGCCATTTCTCACACTGGGGTCCTCTACATCACTGAGACAGATGAGAAGAA 1380 
GATTAACCGTCTACGCCAGGTAACAACCAACGGGGAGATCTGCCTTTTAGCTGGGGCAGC 4706 

II 1 1 1 II 1 1 III 1 1 II II II 1 1 1 II II II 1 1 1 1 1 II 1 1 1 II II 1 1 1 1 1 IMI II 1 1 1 II! 

G ATTAACCGTCTACGCC AGGTAACAACCAACGGGGAGATCTGCCTTTTAGCTGGGGCAGC 1440 
CTCGGACTGCGACTGCAAAAACGATGTC AATTG CAACTGCT ATT CAGGAGATGATGCCTA 4766 

II 1 1 1 II 1 1 II 1 1 1 II II III M II II 1 1 1 1 1 1 1 II 1 1 1 II II 1 1 1 1 1 1 1 II II IIMI I 

CTCGGACTGCGACTGCAAAAACGATGT CAATTG CAACTGCT ATT CAGGAGATGATGCCTA 1500 



CGCGACTGATGCCATCTTGAATTCCCCATC ATC CTT AGCTGT AGCTC CAGATGGTACCAT 4826 

IMI I II 1 1 1 1 1 1 Ml II 1 1 1 1 1 II II I II 1 1 1 1 M 1 1 1 1 1 1 1 II I II 1 1 II II 1 1 1 III 

CGCGACTGATGCCATCTTGAATTCCCCATC ATC CTT AG CTGT AGCTC CAGATGGTAC CAT 1560 
TTAC ATTGC AGACCTTGGAAAT ATTCGGAT CAGGGCGGTCAGCAAG AACAAG C CTGTTCT 4886 

MM IIIIMIIII lllllllll llllllll Mill Mill illllllllMIIIIIIII 

TTACATTGCAGACCTTGGAAATATTCGGATCAGGGCGGTCAGCAAGAACAAGCCTGTTCT 1620 
TAATGCCTTCAACCAGTATGAGGCTGCATCCCCCGGAGAGCAGGAGTTATATGTTTTCAA 4 946 

MM IIIIMIIII IIIIIIIIIIIIIIIIMIIII Mill IIIIIIIIMIIIIIIIII 

TAATGCCTTCAACCAGTATGAGGCTGCATCCCCCGGAGAGCAGGAGTTATATGTTTTCAA 1680 
CGCTGATGGCATCCACCAATACACTGTGAGCCTGGTGACAGGGGAGTACTTGTACAATTT 5006 

1 1 III 1 1 1 Mill I II 1 1 II 1 1 1 II II 1 1 1 1 1 1 1 II II IIMI 1 1 II 1 1 1 II III II II I 

CGCTGATGGCATCCACCAATACACTGTGAGCCTGGTGACAGGGGAGTACTTGTACAATTT 1740 
CACATATAGTACTGACAATGATGTCACTGAATTGATTGACAATAATGGGAATTCCCTGAA 5066 

1 1 M 1 1 1 1 Ml II I M II II 1 1 M MM 1 1 1 1 1 1 II II II M 1 1 Ml I M II M M Ml I 

C ACAT ATAGT ACTGACAATGATGTC ACTG AATTGATTG ACAAT AATGGGAATTC C CTG AA 1800 
GATCCGTCGGGACAGCAGTGGCATGCCCCGTCACCTGCTCATGCCTGACAACCAGATCAT 5126 

1 1 1 1 1 1 1 1 1 MM II II 1 1 1 1 II I Ml 1 1 II 1 1 1 II 1 1 1 1 M 1 1 II M I Ml III I Ml I 

GATCCGTCGGGACAGCAGTGGCATGCCCCGTCACCTGCTCATGCCTGACAACCAGATCAT 1860 
CACCCTCACCGTGGGCACCAATGGAGGCCTCAAAGTCGTGTCCACACAGAACCTGGAGCT 5186 

I II I II M I IMI 1 1 1 II 1 1 1 1 1 1 II 1 1 1 1 1 1 II Ml I II 1 1 1 II I M II II III 1 1 Ml 

CACCCTCACCGTGGGCACCAATGGAGGCCTCAAAGTCGTGTCCACACAGAACCTGGAGCT 1920 
TGGTCT CATGAC CT ATGATGGC AACACTGGGCT C CTGGCC AC CAAG AGCGATGAAAC AGG 5246 

I M I II I II II II Mill II I II 1 1 II 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 M 1 1 II IMI 1 1 Ml I 

TGGTCT CATGAC CT ATGATGGC AACACTGGGCT CCTGGCCAC CAAGAGCGATGAAAC AGG 1980 
ATGGACGACTTTCTATGACTATGACCACGAAGGCCGCCTGACCAACGTGACGCGCCCCAC 5306 

I M Ml Ml II II MM III II II MM II III III 1 1 II MM 1 1 III III llllllll 

ATGGACGACTTT CT ATGACT ATGAC CACGAAGG CCGCCTG AC CAACGTGACGCGCCC CAC 204 0 
GGGGGTGGT AAC CAGTCTGCAC CGGG AAATGGAGAAAT CTATT ACC ATTGAC ATTGAG AA 5366 

I IMIIMI MM MIMIMI II MM II III MM I MIMI II IMMI II MUM 

GGGGGTGGT AAC CAGTCTGCAC CGGGAAATGG AGAAAT CTATT AC CATTGAC ATTGAGAA 2100 
CTCCAACCGTGATGATGACGTC ACTGTC AT CACCAACCTCT CTT CAGT AGAGGC CTC CT A 5426 

II II II I IMMI I MM II II II I M I II 1 1 1 1 III 1 1 II II II 1 1 1 II II III I MM 

CTCCAACCGTGATGATGACGTC ACTGTC AT CAC CAACCTCTCTT CAGT AGAGGCCTC CT A 2160 
CACAGTGGT ACAAGATCAAGTT CGGAAC AGCTACCAGCTCTGT AAT AATGGT AC CCTGAG 5486 

IMIMIIMMI I llllllll II IMI II III MM I IMMI II IMMI IMIMM 

CACAGTGGT ACAAGATCAAGTT CGGAAC AGCTACCAGCTCTGT AAT AATGGT AC CCTGAG 2220 
GGTGATGTATGCTAATGGGATGGGTATCAGCTTCCACAGCGAGCCCCATGTCCTAGCGGG 5546 

IMMMMIIM I IMIIMI II MM II III MM I IMMI II IMMI II MMM 

GGTGATGTATGCTAATGGGATGGGTATCAGCTTCCACAGCGAGCCCCATGTCCTAGCGGG 2280 
CACCATCAC CCC CACCATTGGACGCTGC AACATCTC CCTGC CT ATGGAG AATGG CTT AAA 5606 

II II II I IMMI Mill Ml I II Mill 1 1 1 II Mill II II I M 1 1 1 1 Mill II III 

CACCATCACCCCCACCATTGGACGCTGCAACATCTCCCTGCCT ATGGAG AATGG CTT AAA 2340 
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# 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



QUERY: 5607 CTCCATTGAGTGGCGCCTAAGAAAGGAACAGATTAAAGGCAAAGTCACCATCTTTGGCAG 5666 

i iii 1 1 ii 1 1 ii 1 1 1 ii m iiiiii i mi i iii ii ii ii ii ii ii 1 1 1 1 ii mi 1 1 1 1 

SBJCT: 2341 CTCCATTGAGTGGCGCCTAAGAAAGGAACAGATTAAAGGCAAAGTCACCATCTTTGGCAG 24 00 
QUERY: 5667 G AAG CT C CGGGT C C ATGG AAG AAAT CT CTTGT C CATTG ACT ATG AT CG AAAT ATTCGGAC 5726 

i iii nil i in ii ii nil ii iiiiii iiniiii iiiiniini ii in ii nini 

SBJCT: 24 01 G AAG CTCCGGGTCCATGGAAGAAATCTCTTGTCCATTG ACT ATG ATCGAAAT ATTCGGAC 2460 
QUERY: 5727 TGAAAAGATCTATGATGACCACCGGAAGTTCACCCTGAGGATCATTTATGACCAGGTGGG 5786 

1 1 ii n ii 1 1 1 1 1 1 1 1 1 ii 1 1 n ii n in ii mi ii ii n ii n 1 1 1 1 1 1 1 1 1 1 in i 

SBJCT: 24 61 TG AAAAG AT CT ATG ATG AC C AC CGG AAG TT CAC C CTGAGG AT CATT T AT G AC CAGG TGGG 2520 
QUERY: 5787 CCGCCCCTTCCTCTGGCTGCCCAGCAGCGGGCTGGCAGCTGTCAACGTGTCATACTTCTT 5846 

ii ii n ii 1 1 1 1 1 1 1 1 1 iii 1 1 1 ii ii i inn iii ii ii n ii n in 1 1 1 1 1 1 1 nn 

SBJCT: 2521 CCGCCCCTTCCTCTGGCTGCCCAGCAGCGGGCTGGCAGCTGTCAACGTGTCATACTTCTT 2580 

QUERY: 5847 CAATGGGCGCCTGGCTGGGCTTCAGCGTGGGGCCATGAGCGAGAGGACAGACATCGACAA 5906 

II II II II I I I I II I I I III II I II II I llll I III II II I I II II II I I I I I I I I I II I 
SBJCT: 2581 CAATGGGCGCCTGGCTGGGCTTCAGCGTGGGGCCATGAGCGAGAGGACAGACATCGACAA 2640 

QUERY: 5907 GCAAGGCCGCATCGTGTCCCGCATGTTCGCTGACGGGAAAGTGTGGAGCTACTCCTACCT 5966 

I III II II I II III II I III Mill II III II llll II IIIIII llll II II llll III! 
SBJCT: 2641 GCAAGGCCGCATCGTGTCCCGCATGTTCGCTGACGGGAAAGTGTGGAGCTACTCCTACCT 2700 

QUERY: 5967 TGACAAGT CCATGGTC CTCCTGCTTCAG AGCCAACGTC AGT ATAT ATTTGAGTATGACTC 6026 

ii ii ii ii iii nnn ii nnn inn iiiiii ii ii iiii n ii iiii innin 

SBJCT: 2701 TGACAAGT CCATGGTC CTCCTGCTTCAG AGCCAACGTC AGT AT AT ATTTGAGTATGACTC 2760 
QUERY: 6027 CTCTGACCGCCTCCTTGCCGTCACCATGCCCAGCGTGGCCCGGCACAGCATGTCCACACA 6086 

ii ii ii ii nn i nn n ii ii ii ininnni ii ii nn ii iii iiii mm i 

SBJCT: 2761 CTCTGACCGCCTCCTTGCCGTCACCATGCCCAGCGTGGCCCGGCACAGCATGTCCACACA 2820 
QUERY: 6087 CACCTCCATCGGCTACATCCGTAATATTTACAACCCGCCTGAAAGCAATGCTTCGGTCAT 6146 

nn ii ii nil n in iiii ii ii iiiiniini ii ii nn iiii i in i n ii n i 

SBJCT: 2821 CACCTCCATCGGCTACATCCGTAATATTTACAACCCGCCTGAAAGCAATGCTTCGGTCAT 2880 
QUERY: 6147 CTTTGACTACAGTGATGACGGCCGCATCCTGAAGACCTCCTTTTTGGGCACCGGACGCCA 6206 

ii ii nn iiii ii in ii ii iiii inninm mi iiii ii iii ii n nn iii 

SBJCT: 2881 CTTTGACTACAGTGATGACGGCCGCATCCTGAAGACCTCCTTTTTGGGCACCGGACGCCA 294 0 
QUERY: 6207 GGTGTTCT ACAAGT ATGGGAAACTC TCC AAGTTATC AG AGATTGTCT ACG AC AGTAC CGC 6266 

ii 1 1 n 1 1 ii n n i ii ii 1 1 ii ii ii iii i in nn ii 1 1 ii nn 1 1 1 1 1 ii ii ii i 

SBJCT: 2941 GGTGTTCT ACAAGT ATGGGAAACTC TCC AAGTTATC AG AGATTGTCT ACG AC AGTAC CGC 3000 
QUERY: 6267 CGTC AC CTT CGGGT ATGACG AG ACCACTGGTGTCTTGAAGATGGTCAAC CTCCAAAGTGG 6326 

n 1 1 ii i n i n n i ii ii 1 1 1 1 ii ii i ii mi nn 1 1 1 1 ii ii 1 1 1 1 1 n ii ii n i 

SBJCT: 3001 CGTC AC CTT CGGGT ATG ACG AG ACCACTGGTGTCTTGAAGATGGTCAACCTCCAAAGTGG 3 060 
QUERY: 6327 GGGCTTCTCCTGCACCATCAGGTACCGGAAGATTGGCCCCCTGGTGGACAAGCAGATCTA 6386 

n 1 1 ii n n 1 1 1 1 1 ii ii 1 1 1 in ii ii i n ii ii n 1 1 1 1 mi i n 1 1 1 1 ii ii 1 1 1 

SBJCT: 3061 GGGCTTCTCCTGCACCATCAGGTACCGGAAGATTGGCCCCCTGGTGGACAAGCAGATCTA 3120 
QUERY: 6387 CAGG TT CT C CG AGG AAGG CATGG T CAAT GC CAGG TT TG ACT ACA C C T AT CAT G ACAACAG 6446 

ii 1 1 ii n 1 1 n n i n ii 1 1 1 1 ii ii ii 1 1 1 ii ii nn 1 1 1 1 1 1 1 ii 1 1 1 1 ii ii iii 

SBJCT: 3121 CAGGTTCTCCGAGGAAGGCATGGTCAATGCCAGGTTTGACTACACCTATCATGACAACAG 3180 

QUERY: 6447 CTTCCGCATCGCAAGCATCAAGCCCGTCATAAGTGAGACTCCCCTCCCCGTTGACCTCTA 6506 

I I I I II II I I I I II I II III I I I II I III I I I II II II llll I I I I I I I II I I II I I II I 
SBJCT: 3181 CTTCCGCATCGCAAGCATCAAGCCCGTCATAAGTGAGACTCCCCTCCCCGTTGACCTCTA 3240 

QUERY: 6507 CCGCTATGATGAGATTTCTGGCAAGGTGGAACACTTTGGTAAGTTTGGAGTCATCTATTA 6566 

i in i in 1 1 1 1 1 nnn i inn iii n nnn 1 1 ii mi n m m 1 1 1 n ii i 

SBJCT: 3241 CCGCTATGATGAGATTTCTGGCAAGGTGGAACACTTTGGTAAGTTTGGAGTCATCTATTA 3300 
QUERY: 6567 TGAC AT CAACCAGATCATCACCACTGCCGTGATGAC CCTC^GCAAACACTTCGACACCCA 6626 

ii nnn 1 1 n 1 1 1 ii ii 1 1 1 inn ii in mm 1 1 1 1 1 1 nn 1 1 n 1 1 1 ii n i 

SBJCT: 33 01 TGACATCAACCAGATCATCACCACTGCCGTGATGACCCTCAGCAAACACTTCGACACCCA 3360 
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QUERY: 6627 TGGGCGGATCAAGGAGGTCCAGTATGAGATGTTCCGGTCCCTCATGTACTGGATGACGGT 6686 

I llllllllllllll II IIMIIII Mill IIIIIIIIIIIIIMI MUM II llllll 

SBJCT: 3361 TGGGCGGATCAAGGAGGTCCAGTATGAGATGTTCCGGTCCCTCATGTACTGGATGACGGT 3420 
QUERY: 6687 GCAATATGACAGCATGGGCAGGGTGATCAAGAGGGAGCTAAAACTGGGGCCCTATGCCAA 6746 

I II 1 1 II MM 1 1 M II II 1 1 1 1 II II I M MM II II II MM II II 1 1 MM II II II 

SBJCT: 3421 GCAATATGACAGCATGGGCAGGGTGATCAAGAGGGAGCTAAAACTGGGGCCCTATGCCAA 3480 
QUERY: 6747 TACCACGAAGTACACCTATGACTACGATGGGGACGGGCAGCTCCAGAGCGTGGCCGTCAA 6806 

MMMMIMM MM MUM II II IIMMIII IMIMMII MUM II MMM 

SBJCT: 3481 TACCACGAAGTACACCTATGACTACGATGGGGACGGGCAGCTCCAGAGCGTGGCCGTCAA 3540 
QUERY: 6807 TGACCGCCCGACCTGGCGCTACAGCTATGACCTTAATGGGAATCTCCACTTACTGAACCC 6866 

Ml 1 1 Ml I II M II M M 1 1 1 1 II Ml II M MM II M 1 1 1 1 M II M M MIIMII 

SBJCT: 3541 TGACCGCCCGACCTGGCGCTACAGCTATGACCTTAATGGGAATCTCCACTTACTGAACCC 3600 
QUERY: 6867 AGGCAACAGTGTGCGCCTCATGCCCTTGCGCTATGACCTCCGGGATCGGATAACCAGACT 6926 

MM 1 1 M I M M M II I M I MM M M M M MMMM 1 1 1 M II II MIMM I II 

SBJCT: 3601 AGGCAACAGTGTGCGCCTCATGCCCTTGCGCTATGACCTCCGGGATCGGATAACCAGACT 3660 
QUERY: 6927 CGGGGATGTGCAGT ACAAAATTGACGACGATGGCTATC TGTGCC AG AG AGGGTC TGAC AT 6986 

MM II Ml M I II I II 1 1 1 1 M II I II II M MM II II 1 1 1 1 M II II II II II 1 1 II 

SBJCT: 3661 CGGGGATGTGCAGTACAAAATTGACGACGATGGCTATCTGTGCCAGAGAGGGTCTGACAT 3 720 
QUERY: 6987 C TTCGAATACAATT CCAAGGGCCTC CT AAC AAGAGC CT ACAACAAGGCC AGCGGGTGGAG 7046 

I Mill llllllllllllll I Mill II II Mill III III Mill II INI II III III 

SBJCT: 3721 CTT CGAATACAATT CCAAGGGC CTCCT AAC AAGAGC CT ACAACAAGGCCAGCGGGTGGAG 3780 
QUERY: 7047 TGTCCAGTACCGCTATGATGGCGTAGGACGGCGGGCTTCCTACAAGACCAACCTGGGCCA 7106 

M M M MMM II I Mill 1 1 IMMMM MIMM III I II II M I Ml II III III 

SBJCT: 3781 TGTCCAGTACCGCTATGATGGCGTAGGACGGCGGGCTTCCTACAAGACCAACCTGGGCCA 3 840 
QUERY: 7107 CCACCTGCAGTACTTCTACTCTGACCTCCACAACCCGACGCGCATCACCCATGTCTACAA 7166 

MMMMIMM M MMM IMMIMM MIMM MM II II M MM II MMM 

SBJCT: 3 841 CCACCTGCAGTACTTCTACTCTGACCTCCACAACCCGACGCGCATCACCCATGTCTACAA 3 900 
QUERY: 7167 TCACTCCAACTCGGAGATTACCTCACTGTACTACGACCTCCAGGGCCACCTCTTTGCCAT 7226 

I M M I MMM 1 1 1 M M 1 1 II M II I M I M Ml II II 1 1 M M II M II M M 1 1 1 1 

SBJCT: 3 901 TCACTCCAACTCGGAGATTACCTCACTGTACTACGACCTCCAGGGCCACCTCTTTGCCAT 3 960 
QUERY: 7227 GGAGAGCAGCAGTGGGGAGGAGT AC T ATGTTGC CTCTG AT AACACAGGGACTC CTCTGGC 7286 

MMI II MM 1 1 1 1 M 1 1 II M II 1 1 M I MMM II M I Ml M II M M 1 1 1 1 1 1 II 

SBJCT: 3961 GGAGAGCAGCAGTGGGGAGGAGTACTATGTTGCCTCTGATAACACAGGGACTCCTCTGGC 4020 
QUERY: 7287 TGTGTTCAGCATCAACGGCCTCATGATCAAACAGCTGCAGTACACGGCCTATGGGGAGAT 7346 

Ml II II MM M 1 1 II I II I M II I M 1 1 MM II II Ml I M 1 1 II I M II 1 1 II III 

SBJCT: 4021 TGTGTTCAGCATCAACGGCCTCATGATCAAACAGCTGCAGTACACGGCCTATGGGGAGAT 4080 
QUERY: 7347 TTATTATGACTCCAACCCCGACTTCCAGATGGTCATTGGCTTCCATGGGGGACTCTATGA 7406 

Ml II II II M M 1 1 II 1 1 M M II Ml 1 1 Ml Ml II Ml I II 1 1 II I II 1 1 1 M 1 1 II 

SBJCT: 4081 TTATTATGACTCCAACCCCGACTTCCAGATGGTCATTGGCTTCCATGGGGGACTCTATGA 4140 
QUERY : 74 07 C CCCCTGAC CAAGCTGGTC C ACTTC ACT CAGCGTGATT ATG ATGTG CTGGC AGGACG ATG 7466 

III M II II MM 1 1 II MIMI II Ml 1 1 1 II I II II M 1 1 M 1 1 Mill II 1 1 M I II 

SBJCT: 4141 CCCCCTGACCAAGCTGGTCCACTTCACTCAGCGTGATTATGATGTGCTGGCAGGACGATG 4200 
QUERY: 7467 GACCTCCCCAGACTATACCATGTGGAAAAACGTGGGCAAGGAGCCGGCCCCCTTTAACCT 7526 

I II 1 1 II M M! 1 1 1 II II M M II IM I M I II II II II 1 1 M I Ml 1 1 1 1 1 1 II MM 

SBJCT: 4201 GACCTCCCCAGACTATACCATGTGGAAAAACGTGGGCAAGGAGCCGGCCCCCTTTAACCT 4260 
QUERY: 7527 GTATATGTTCAAGAGCAACAATCCTCTCAGCAGTGAGCTAGATTTGAAGAACTACGTGAC 7586 

I II I Ml II MIMI II II II 1 1 II II 1 1 1 1 1 1 1 II MM MM 1 1 1 1 1 1 M M II II II 

SBJCT: 4261 GTATATGTTCAAGAGCAACAATCCTCTCAGCAGTGAGCTAGATTTGAAGAACTACGTGAC 4320 
QUERY: 7587 AGATGTGAAAAGCTGGCTTGTGATGTTTGGATTTCAGCTTAGCAACATCATTCCTGGCTT 7646 

I II II II II MMMM II M 1 1 M M 1 1 1 MIMI II II M II IM 1 1 1 II II II 1 1 II 

SBJCT: 4321 AGATGTGAAAAGCTGGCTTGTGATGTTTGGATTTCAGCTTAGCAACATCATTCCTGGCTT 4380 
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QUERY: 7647 CCCG AG AGCCAAAATGT ATTTCGTGCCTCCTCC CT ATG AATTGT CAGAG AGT CAAGCAAG 7706 

1 1 IN 1 1 II I MINI II III 1 1 II II 1 1 1 II II III 1 1 1 1 II I II 1 1 1 1 II II 1 1 1 II I 

SBJCT: 4381 CCCGAGAGC CAAAATGT ATTTCGTGCCTCCTCC CT ATG AATTGT CAGAGAGT CAAGCAAG 444 0 
QUERY: 7707 TGAGAATGGACAGCTCATTACAGGTGTCCAACAGACAACAGAGAGACATAACCAGGCCTT 7766 

I Ml M I II III II II II II 1 1 Ml II 1 1 1 II II II 1 1 II I III 1 1 1 1 1 1 II II 1 1 1 II I 

SBJCT : 4441 TGAGAATGGACAGCTCATTACAGGTGTCCAACAGACAACAGAGAGACATAACCAGGCCTT 4500 
QUERY: 7767 CATGGCTCTGGAAGGACAGGTCATTACTAAAAAGCTCCACGCCAGCATCCGAGAGAAAGC 7826 

1 1 II M I II II II I IMMM I III III 1 1 MM II 1 1 II I II I II 1 1 1 III III 1 1 III 

SBJCT: 4501 CATGGCTCTGGAAGGACAGGTCATTACTAAAAAGCTCCACGCCAGCATCCGAGAGAAAGC 4560 
QUERY: 7827 AGGTCACTGGTTTGCCACCACCACGCCCATCATTGGCAAAGGCATCATGTTTGCCATCAA 7886 

M II M Ml II II I MM II 1 1 1 II II M 1 1 II I II I MM II M 1 1 IM II I II 1 1 Ml 

SBJCT: 4561 AGGTCACTGGTTTGCCACCACCACGCCCATCATTGGCAAAGGCATCATGTTTGCCATCAA 4620 
QUERY: 7887 AG AAGGGCGGGTGACCACGGGCGTGTCC AGCAT CGC CAGCG AAGAT AGC CGC AAGGTGGC 7946 

II II II I M M II I MM II II Ml MM II II I II II Ml II 1 1 1 Ml II III II 1 1 II 

SBJCT: 4 621 AGAAGGGCGGGTGACCACGGGCGTGTCC AGCAT CGC CAGCG AAGATAGC CGCAAGGTGGC 4680 
QUERY: 7 947 ATCTGTGCTGAACAACGCCTACTACCTGGACAAGATGCACTACAGCATCGAGGGCAAGGA 8006 

I I f I ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 > 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 E 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i I 

SBJCT: 4 681 ATCTGTGCTGAACAACGCCTACTACCTGGACAAGATGCACTACAGCATCGAGGGCAAGGA 4740 
QUERY: 8007 CACCCACTACTTTGTGAAGATTGGCTCAGCCGATGGCGACCTGGTCACACTAGGCACCAC 8066 

1 1 II Ml II Ml M MM M M IIMM Mill III Mill llllll II II II I Ml I II 

SBJCT: 4741 C ACCCACT ACTTTGTGAAGATTGGCTCAGC CGATGGCGACCTGGTCACACT AGGCAC CAC 4800 
QUERY: 8067 CATCGGCCGCAAGGTGCTAGAGAGCGGGGTGAACGTGACCGTGTCCCAGCCCACGCTGCT 8126 

1 1 M III 1 1 III II MM II II III Illlllll III 1 1 Ml llllll II II Ml III I II 

SBJCT : 4 801 CATCGGCCGCAAGGTGCTAGAGAGCGGGGTGAACGTGACCGTGTCCCAGCCCACGCTGCT 4 860 

QUERY: 8127 GGTCAACGGCAGGACTCGAAGGTTCACGAACATTGAGTTCCAGTACTCCACGCTGCTGCT 8186 

I I II II I II II I M I III II II I II II I I I I II Ml I II II II II I I II II I II I I I I II 
SBJCT: 4861 GGTCAACGGCAGGACTCGAAGGTTCACGAACATTGAGTTCCAGTACTCCACGCTGCTGCT 4 920 

QUERY: 8187 CAGCATCCGCTATGGCCTCACCCCCGACACCCTGGACGAAGAGAAGGCCCGCGTCCTGGA 8246 

1 1 1 1 1 II 1 1 II 1 1 1 1 II 1 1 1 1 1 1 M 1 1 1 M M I II 1 1 II 1 1 1 1 M II II 1 1 1 1 1 1 1 1 1 1 1 

SBJCT: 4 921 CAGCATCCGCTATGGCCTCACCCCCGACACCCTGGACGAAGAGAAGGCCCGCGTCCTGGA 4 980 
QUERY: 8247 C CAGGCGAGACAGAGGGCCC TGGGC ACGGC CTGGG CCAAGG AGC AGCAGAAAGC CAGGGA 8306 

1 1 1 II 1 1 1 MM 1 1 II 1 1 1 1 M II II MM MM 1 1 1 1 1 II II II I II I III 1 1 II I II I 

SBJCT: 4 981 CCAGGCGAGACAGAGGGCCCTGGGCACGGCCTGGGCCAAGGAGCAGCAGAAAGC CAGGGA 5040 
QUERY : 83 07 CGGGAG AGAGGGG AGCCGCCTGTGG ACTG AGGGCG AGAAGC AGC AGCTT CTG AG CACCGG 8366 

1 1 1 1 1 1 1 MM 1 1 1 II 1 1 II II II III II I II 1 1 1 1 II 1 1 1 II II I II 1 1 II II II I II I 

SBJCT: 5041 CGGGAG AGAGGGGAGC CGCCTGTGGACTGAGGG CGAGAAGCAGCAGCTT CTG AGCAC CGG 5100 
QUERY: 8367 GCGCGTGCAAGGGTACGAGGGATATTACGTGCTTCCCGTGGAGCAATACCCAGAGCTTGC 8426 

II 1 1 1 II M II M I III I II 1 1 M Mill I II 1 1 1 1 M 1 1 Ml I II M I III II I II III 

SBJCT: 5101 GCGCGTGCAAGGGTACGAGGGATATTACGTGCTTCCCGTGGAGCAATACCCAGAGCTTGC 5160 
QUERY : 8427 AGACAGTAGCAGCAACATCCAGTTTTTAAGACAGAATGAGATGGGAAAGAGGTAACAAAA 8486 

M 1 1 1 1 Ml II II MM I II 1 1 1 1 1 II 1 1 1 II 1 1 1 1 II 1 1 1 II 1 1 1 1 M III II I II III 

SBJCT: 5161 AGACAGTAGCAGCAACATCCAGTTTTTAAGACAGAATGAGATGGGAAAGAGGTAACAAAA 5220 
QUERY: 8487 TAATCTGCTGCCATTCCTTGTCTGAATGGCTCAGCAGGAGTAACTGTTATCTCCTCTCCT 8546 

M 1 1 1 M II II 1 1 Ml M II 1 1 1 MM I II M 1 1 M 1 1 1 M II III M MM II 1 1 1 II I 

SBJCT: 5221 TAATCTGCTGCCATTCCTTGTCTGAATGGCTCAGCAGGAGTAACTGTTATCTCCTCTCCT 5280 
QUERY: 8547 AAGGAGATGAAGACCTAACAGGGGCACTGCGGCTGGGCTGCTTTAGGAGACCAAGTGGCA 8606 

III 1 1 M II III 1 1 II M II II I MM I II II MM 1 1 III II Mill II M II 1 1 1 II I 

SBJCT: 5281 AAGGAGATGAAGACCTAACAGGGGCACTGCGGCTGGGCTGCTTTAGGAGACCAAGTGGCA 5340 
QUERY: 8607 AGAAAGCTCACATTTTTTGAGTTCAAATGCTACTGTCCAAGCGAGAAGTCCCTCATCCTG 8666 

1 1 II 1 1 1 Mil I II II II M II I II III M II II II 1 1 III M I II 1 1 M II II I M III 

SBJCT: 5341 AGAAAGCTCACATTTTTTGAGTTCAAATGCTACTGTCCAAGCGAGAAGTCCCTCATCCTG 5400 
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QUERY: 8667 AAGT AGACT AAAGC CCGGCTGAAAATTC CGAGGAAAACAAAACAAACGAATGAATGAACA 8726 

I II Mill II IMM II 1 1 1 Mill Ml 1 1 1 1 II 1 1 1 1 1 1 1 1 II II I II II I II II I II I 

SBJCT: 5401 AAGT AG ACT AAAGC CCGGCTGAAAATTC CGAGGAAAACAAAACAAACGAATGAATGAACA 5460 
QUERY: 8727 GACACACACAATGTTCCAAGTTCCCCTAAAATATGACCCACTTGTTCTGGGTCTACGCAG 8786 

1 1 1 II 1 1 1 1 1 II IM M II I M II II Mill I II M Ml II I II II Ml Ml II M I M I 

SBJCT: 5461 GACACACACAATGTTCCAAGTTCCCCTAAAATATGACCCACTTGTTCTGGGTCTACGCAG 5520 

QUERY : 8787 AAAAGAGACGCAAAGTGT 8804 

I I I II I I I II II I I I I I I 
SBJCT: 5521 AAAAGAGACGCAAAGTGT 5538 



SCORE = 1362 BITS (687), EXPECT = 0.0 
IDENTITIES = 705/714 (98%) 
STRAND = PLUS / PLUS 

QUERY: 8875 CACGGACCGATAAACAAAGAAGCGAAGATAAGAAAGAAGGCCTCATATCCAATTACCTCA 8934 

I I I I I I I I I I I I I I I I I I I I I I I I I I II I I I I I I M I I I I I I II I I I M I I I I I I I I I I I 
SBJCT: 5609 CACGGACCGATAAACAAAGAAGCGAAGATAAGAAAGAAGGCCTCATATCCAATTACCTCA 5668 



QUERY: 8935 CTCATTCAC ATGTGAGCGAC ACGCAGAC ATCCGCG AGGGCCAGCGTCAC CAGAC CAGCTG 8994 

I M MM 1 1 1 1 1 1 1 Ml II I M I II II III I III I M 1 1 II I M II II MM II III II I 

SBJCT: 5669 CTCATTCAC ATGTGAGCGAC ACGCAGAC AT CCGCGAGGGCCAGCGTCAC CAGAC CAGCTG 5728 
QUERY: 8995 CGGG AC AAACCACTCAG ACTGCTTGT AGGACAAAT ACTT CTGAC ATTTT CGTTT AAGCAA 9054 

I II MM 1 1 1 II 1 1 1 II II M MM M M 1 1 III M I M II 1 1 Ml IMM I MM IM I 

SBJCT: 5729 CGGG AC AAACCACTCAG ACTGCTTGT AGGACAAAT ACTT CTGAC ATTTT CGTTT AAGCAA 5788 
QUERY: 9055 ATACAGGTGCATTTAAAACACGACTTTGGGGGTGATTTGTGTGTAGCGCCTGGGGAGGGG 9114 

! 1 1 1 1 1 1 1 1 [ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 

SBJCT: 5789 ATACAGGTGCATTTAAAACACGACTTTGGGGGTGATTTGTGTGTAGCGCCTGGGGAGGGG 5848 

QUERY: 9115 GGATAAAAGAGGAGGAGTGAGCACTGGAAATACTTTTTAAAGNNNNNNNNNCATGAGGGA 9174 

1 I I I I I I I I I I I I I I I I I I I I I I I I I I I I II I I I I I I I I It I Illllllll 
SBJCT: 584 9 GGATAAAAGAGGAGGAGTGAGCACTGGAAATACTTTTTAAAGAAAAAAAAACATGAGGGA 5908 

QUERY: 9175 ATAAAAGAAATTCCTAT CAAAAATCAAAGTGAAAT AAT ACC ATC CAGCACTT AACTCTC A 9234 

Illlllll MM II III II I M MMMM MM III IMM M M Ml II Mill I III 

SBJCT: 5909 ATAAAAGAAATTCCTATCAAAAATCAAAGTGAAATAATACCATCCAGCACTTAACTCTCA 5968 
QUERY: 9235 GGTCCCAACTAAGTCTGGCCTGAGCTAATTTATTTGAGCGCAGAGTGTAAAATTTAATTC 9294 

1 1 1 II 1 1 1 1 1 II 1 1 III M Ml M M I M II I II I II 1 1 1 II MM Mill 1 1 1 II 1 1 1 1 

SBJCT: 5969 GGTCCCAACTAAGTCTGGCCTGAGCTAATTTATTTGAGCGCAGAGTGTAAAATTTAATTC 6028 

QUERY: 9295 AAAATGGTGGCTATAATCACTACAGATAAATTTCATACTCTTTTGTCTTTGGAGATTCCA 9354 

I I I I I I I I I III I I III IM II I M I I II II I II M I I II I I I III III II II III I II I 
SBJCT: 6029 AAAATGGTGGCT AT AAT CACTACAG AT AAATTTC AT ACTCTTTTGTCTTTGGAGATTC C A 6088 

QUERY: 9355 TTGTGGACAGTAATACGCAGTTACAGGGTGTAGTCTGTTTAGATTCCGTAGTTCGTGGGT 9414 

1 1 1 1 1 1 1 1 II II 1 1 1 II I II II MM III II I II M 1 1 1 1 M II II III Ml 1 1 M 1 1 II 

SBJCT: 6089 TTGTGGACAGTAATACGCAGTTACAGGGTGTAGTCTGTTTAGATTCCGTAGTTCGTGGGT 6148 

QUERY: 9415 ATCAGTTTCGGT AGAGGTGC AG CATCGTGACACTTTTG CT AACAGGTACCACTT CTGATC 9474 

II II I I I I I I II I I I II I II II II I II I M I I II M I I I I I I II II I II M Mill I I M 
SBJCT: 6149 ATCAGTTTCGGTAGAGGTGCAGCATCGTGACACTTTTGCT AACAGGTACCACTT CTGATC 6208 

QUERY: 9475 ACCCTGTACATACATGAGCCGAAAGGCACAATCACTGTTTCAGATTTAAAATTATTAGTG 9534 

1 1 II 1 1 1 M I II 1 1 1 II I II II II I II M 1 1 Ml I! 1 1 1 II I II M I II I INI II I M I 

SBJCT: 6209 ACCCTGTACATACATGAGCCGAAAGGCACAATCACTGTTTCAGATTTAAAATTATTAGTG 6268 



QUERY: 9535 TGTTTGTTTGGTCCAGAAACTGAGACAATCACATGACAGTCACCACGAGGAGAG 9588 

II M 1 1 II 1 1 II II I III II II II I MM I IMMM II II I II II I II Mill 

SBJCT: 6269 TGTTTGTTTGGTCCAGAAACTGAGACAATCACATGACAGTCACCACGAGGAGAG 6322 

SCORE = 349 BITS (176), EXPECT = 2E-92 
IDENTITIES = 176/176 (100%) 
STRAND = PLUS / PLUS 
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GTCTAATAAGAACTTTGGTACAGGAACTTTTTTGTAATAT ACATGTATGAATTGTTC ATC 9710 

I II 1 1 1 Nil Mill II I II 1 1! IMI 1 1 1 II 1 1 1 II 1 1 II II 1 1 1 1 1 1 IN! Ill 1 1 II 

GTCTAATAAGAACTTTGGTACAGGAACTTTTTTGTAATATACATGTATGAATTGTTCATC 6444 



QUERY: 9711 G AGTTT TT AT AT T AATT TT AATTTG CTG CT AAG C AAAG ACT AGGG ACAGGC AAAG AT AAT 9770 

II I II Mil I I III II I II II I I I II II I II II II I I I II II I II III II II I II I I II 
SBJCT: 6445 GAGTTTTTATATTAATTTTAATTTGCTGCTAAGCAAAGACTAGGGACAGGCAAAGATAAT 6504 



TTATGGCAAAGTGTTTAAATTGTTTATACATAAATAAAGTCTCTAAAACTCCTGTG 9826 

I IIIIIMII Mill IMIIIIIII III! MIIIIIIIIIIIMIIII! Illllll 

TTATGGCAAAGTGTTTAAATTGTTTATACATAAATAAAGTCTCTAAAACTCCTGTG 6560 



QUERY : 


9651 


SBJCT : 


6385 


QUERY: 


9711 


SBJCT: 


6445 


QUERY: 


9771 


SBJCT : 


6505 



In this search it was also found that the FCTR3bcd and e nucleic acids had homology 
to five fragments of Mus musculus mRNA for Ten-m2. It has 5498 of 6108 bases (90%) 
15 identical to bases 2504-8610, 1095 of 1 196 bases (91%) identical to bases 103-1298, 1000 of 
1088 bases (91%) identical to bases 1420-2540, 81 of 89 bases (91%) identical to bases 8655- 
8743, and 30 of 32 bases (93%) identical to bases 7-38 of Mus musculus mRNA for Ten-m2 
(Table 3M). 

Table 3M. BLASTN of FCTR3b ? c, d, and e against Mus musculus mRNA for Ten-m2 
20 Mrna (SEQ ID NO:65) 

> GI | 4760777 | DBJ [ AB025411 . l| AB025411 MUS MUSCULUS MRNA FOR TEN-M2 , COMPLETE CDS 
LENGTH = 87 97 



25 



30 



35 



40 



45 



50 



55 



SCORE = 7263 BITS (3664), EXPECT = 0.0 
IDENTITIES = 5498/6108 (90%) , GAPS = 1/6108 (0%) 
STRAND = PLUS / PLUS 



GATGGCTGCCCTGACTTGTGCAACGGTAACGGGAGATGCACACTGGGTCAGAACAGCTGG 2637 

i ii 1 1 1 1 1 1 1 1 ii i ii inn ii mill ii mi i mi iii ii ii ii iiiiiii iii 

GATGGCTGCCCTGATTTGTGCAACGGTAACGGGAGATGCACACTGGGTCAGAACAGCTGG 2563 

CAGTGTGTCTGCCAGACCGGCTGGAGAGGGCCCGGATGCAACGTTGCCATGGAAACTTCC 2697 

I II II I II I I I II II II I II II I I I I II I I II IIIIIIIIIIIIIIIIIIIIIII III 
CAGTGTGTCTGCCAGACCGGCTGGAGAGGGCCTGGATGCAACGTTGCCATGGAAACCTCC 2623 

TGTGCTGATAACAAGGATAATGAGGGAGATGGCCTGGTGGATTGTTTGGACCCTGACTGC 2757 

II I I I II I I I II I I II I II II II I I II I I II II II I I I II || II II I II I I I I I I I 
TGCGCTGATAACAAGGATAATGAGGGAGATGGCCTGGTGGACTGCCTGGACCCTGACTGC 2683 

TGCCTGCAGTCAGCCTGTCAGAACAGCCTGCTCTGCCGGGGGTCCCGGGACCCACTGGAC 2817 

Mill II 1 1 1 II 1 1 II Ml II Ii 1 1 II 1 1 llllll 1 1 1 IMI I IIIIIIII Mill 

TGCCTACAGTCAGCCTGTCAGAACAGCCTGCTCTGCCGGGGGTCTCGGGACCCCTTGGAC 2743 
ATCATTCAGCAGGGCCAGACGGATTGGCCCGCAGTGAAGTCCTTCTATGACCGTATCAAG 2877 

MIMIIMM II Mill II Mill IIIIIIIIIIIIIIIIIIIIIII llllll 

ATCATT CAG CAAGGTCAG AC AG ACTGGC CTGCAGTGAAGTCCTTCT ATG ACCGCATC AAG 2803 
CTCTTGGCAGGCAAGGATAGCACCCACATCATTCCTGGAGAGAACCCTTTCAACAGCAGC 2937 

I IIMI II 1 1 III 1 1 II IIIIIIIIIIIIIIIIIIIIIII Mill Mill llllll 

CTCTTGGCAGGCAAGGACAGCACCCACATCATTCCTGGAGACAACCCCTTCAATAGCAGC 2863 
TTGGTTTCTCTCATCCGAGGCCAAGTAGTAACTACAGATGGAACTCCCCTGGTCGGTGTG 2997 

MM Mill 1 1 1 II I II II II I II II I II I Mill llllll MM llllll 

CTGGTGTCTCTGATCCGAGGCCAAGTAGTAACCATGGATGGGACTCCCTTGGTGGGTGTG 2923 
AACGTGTCTTTTGTCAAGTACCCAAAATACGGCTACACCATCACCCGCCAGGATGGCACG 3057 

II I II IIIIMIIIIIIIIIIIIIIIII llllllllllllll IIIIMIIIIII III 

AATGTGTCTTTTGTCAAGTACCCAAAATATGGCTACACCATCACTCGCCAGGATGGCACG 2983 
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QUERY: 
SBJCT: 
QUERY: 
SBJCT: 
QUERY: 
SBJCT : 
QUERY: 
SBJCT : 
QUERY: 
SBJCT : 
QUERY: 
SBJCT : 
QUERY: 
SBJCT : 
QUERY: 
SBJCT : 
QUERY: 
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SBJCT : 
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SBJCT : 
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SBJCT : 
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SBJCT : 
QUERY: 
SBJCT : 
QUERY: 
SBJCT : 
QUERY: 
SBJCT : 
QUERY: 
SBJCT: 



3058 TTCGACCTGATCGCAAATGGAGGTGCTTCCTTGACTCTACACTTTGAGCGAGCCCCGTTC 3117 

II llllllll II Mill III II llllllllll Illllllllllllllll III 
2984 TTTGACCTGATTGCCAATGGGGGTTCTGCCTTGACTCTTCACTTTGAGCGAGCCCCTTTC 3 043 

3118 ATGAGCCAGGAGCGCACTGTGTGGCTGCCGTGGAACAGCTTTTACGCCATGGACACCCTG 3177 



llllllll 



1 1 1 1 lllllllllll lllllllllll II M II II 1 1 1 1 1 II II 



3 044 ATGAGCCAGGAGCGCACAGTGTGGCTGCCATGGAACAGCTTCTATGCCATGGACACCCTG 3103 

3178 GTGATGAAGACCGAGGAGAACTCCATCCCCAGCTGTGACCTCAGTGGCTTTGTCCGGCCT 3237 

II I I I I I I I II II II I II I I I II II II II I I I II II Mil II I II II II II I I I I I I 

3104 GTAATGAAGACCGAGGAAAACTCCATCCCCAGCTGTGACCTCAGTGGCTTTGTCCGGCCA 3163 

3238 GATCCAATCATCATCTCCTCCCCACTGTCCACCTTCTTTAGTGCTGCCCCTGGGCAGAAT 3297 

llllllllllllllllllll II I 11 M M I I I II I I II III llllll III 
3164 GATCCAATCATCATCTCCTCTCCTCTGTCCACCTTCTTCAGCGCTTCCCCTGCCTCGAAC 3223 

3298 CCCATCGTGCCTGAGACCCAGGTTCTTCATGAAGAAATCGAGCTCCCTGGTTCCAATGTG 3357 

Mill 1 1 1 Mill 1 1 1 1 1 1 1 1 Ml II II II 1 1 1 II 1 1 Mllllllllll llllllll 

3224 C CCATTGTGCCTGAGAC CCAGGTTCTT C ATGAAGAAATTGAGCTCCCTGGT AC C AATGTG 3283 
3358 AAACTTCGCTATCTGAGCTCTAGAACTGCAGGGTACAAGTCACTGCTGAAGATCACCATG 3417 

II II II Mill llllllllllllllllllll Mill 1 1 1 1 1 II II III 1 1 II II 

3284 AAGCT CCGTTATCT CAG CT CTAGAACTGCAGGGTAT AAGTCGCTGCTGAAGATC ACC ATG 3343 
3418 ACCCAGTCCACAGTGCCCCTGAACCTCATTAGGGTTCACCTGATGGTGGCTGTCGAGGGG 3477 

II M I II 1 1 II II 1 1 1 1 MIMIIMI IMIMIII lllllll Mill llllll 

3344 ACGCAGTCCACAGTGCCCTTGAACCTCATCAGGGTTCACTTGATGGTTGCTGTAGAGGGG 34 03 
34 7 8 CATCTCTTCCAGAAGTCATTCCAGGCTTCTCCCAACCTGGCCTCCACCTTCATCTGGGAC 3 537 

iii ii 1 1 1 1 1 ii i ii i ii 1 1 1 1 1 ii nil ii 1 1 1 1 ii i mm iii illinium 

3404 CATCTCTTCCAGAAGTCATTCCAGGCTTCTCCCAACCTAGCCTACACATTCATCTGGGAC 3463 
353 8 AAGACAGATGCGTATGGCCAAAGGGTGTATGGACTCTCAGATGCTGTTGTGTCTGTCGGG 3597 

1 1 1 1 : 1 1 1 1 1 1 iiiiiiiiiiiiii mil ii ii inn in ii n inn in 

3464 AAGACAGATGCTTATGGCCAAAGGGTTTATGGCCTATCGGATGCTGTTGTGTCTGTTGGG 3523 

3598 TTTGAATATGAGACCTGTCCCAGTCTAATTCTCTGGGAGAAAAGGACAGCCCTCCTTCAG 3657 

Illllllllllllllll llllllll II II llllllllllllllllllll llllll 
3524 TTTG AAT ATGAG AC CTG CCC CAGTCTC ATCCTGTGGGAGAAAAGGAC AGCCCTGCTT CAG 3583 

3658 GGATTCGAGCTGGACCCCTCCAACCTCGGTGGCTGGTCCCTAGACAAACACCACATCCTC 3717 

1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 IMIIMI II lllllllllll MIMMMIMI Mil 

3584 GGATTCGAGCTGGACCCTTCCAACCTTGGAGGCTGGTCCCTGGACAAACACCACACCCTC 3643 
3718 AATGTTAAAAGTGGAATCCTACACAAAGGCACTGGGGAAAACCAGTTCCTGACCCAGCAG 3777 

Mill Mill Mill lllllllllll II Mill 1 1 1 II I II II II 1 1 1 1 1 1 1 II 

3644 AATGTGAAAAGCGGAATACTACACAAAGGGACAGGGGAGAACCAGTTCCTGACCCAGCAG 3703 
3778 CCTGCCATCATCACCAGCATCATGGGCAATGGTCGCCGCCGGAGCATTTCCTGTCCCAGC 3 837 

IIIIIIIIIIIIII IIIIIIIIIIIIII IIIIIMM I Mill Mllllllllll 

3704 CCTGCCATCATCACGAGCATCATGGGCAACGGTCGCCGCAGAAGCATCTCCTGTCCCAGC 3763 
3 838 TGCAACGGCCTTGCTGAAGGCAACAAGCTGCTGGCCCCAGTGGCTCTGGCTGTTGGAATC 3897 

Mill llllllllllllllllllll III I Mill Mill llllllll II III 

3764 TGCAATGGCCTTGCTGAAGGCAACAAACTGTTAGCCCCTGTGGCCCTGGCTGTGGGGATC 3 823 
3 898 GATGGGAGCCTCTATGTGGGTGACTTCAATTACATCCGACGCATCTTTCCCTCTCGAAAT 3 957 

iiiiiiiiiiiii iii iiiiiiiiiii ii mil n ii 1 1 1 1 im 1 1 1 ii mi 

3824 GATGGGAGCCTCTTTGTTGGTGACTTCAACTATATCCGGCGCATCTTTCCCTCTCGAAAT 3883 
3 958 GTGACCAGCATCTTGGAGTTACGAAATAAAGAGTTTAAACATAGCAACAACCCAGCACAC 4017 

iiiiiiii i im ii ii n 1 1 1 ii mm i ii ii ii ii m i in ii iiim mi 

3884 GTGACCAGTATCTTGGAGTTACGAAATAAAGAGTTTAAACATAGCAACAGCCCAGGACAC 3943 
4018 AAGTACTACTTGGCAGTGGACCCCGTGTCCGGCTCGCTCTACGTGTCCGACACCAACAGC 4 077 

MMMMMIMI llllllllllll I Mill IMIIMI II lllllllllll 

3944 AAGTACTACTTGGCTGTGGACCCCGTGACTGGCTCACTCTACGTCTCTGACACCAACAGT 4003 
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QUERY: 4078 AGGAGAATCT AC CGCGT CAAGT CTCTGAGTGGAACC AAAGACCTGG CTGGG AATTCGGAA 4137 

I llllllllll 1 1 1 Mil I II II 1 1 Ml II II III! II II 1 1 1 1 lllllllll 

SBJCT: 4004 CGCCGAATCTACCGAGTCAAGTCTCTGAGCGGAGCCAAAGACCTGGCTGGAAATTCGGAA 4063 

QUERY: 4138 GTTGTGGCAGGGACGGGAGAGCAGTGTCTACCCTTTGATGAAGCCCGCTGCGGGGATGGA 4197 

llllllllllllll II II II I II I I I I I II II II III Mill II I I lllllllll 
SBJCT: 4064 GTTGTGGCAGGGACTGGCGAACAATGTCTACCCTTTGATGAAGCCCGCTGTGGGGATGGA 4123 

QUERY: 4198 GGGAAGGCCATAGATGCAACCCTGATGAGCCCGAGAGGTATTGCAGTAGACAAGAATGGG 4257 

llllllll I II II llllllllllllll Ml II III I II M M I M 1 1 IMMM 

SBJCT: 4124 GGGAAGGCTGTGGACGCCACCCTGATGAGCCCCAGAGGTATTGCAGTAGACAAGAATGGG 4183 
QUERY: 4258 CTCATGTACTTTGTCGATGCCACCATGATCCGGAAGGTTGACCAGAATGGAATCATCTCC 4317 

II lllllllllll 1 1 II 1 1 MM II M Ml I III II Mill II MMIMIMM 

SBJCT: 4184 CTTATGTACTTTGTTGATGCCACCATGATCCGGAAGGTGGACCAAAACGGAATCATCTCC 4243 
QUERY: 4318 ACCCTGCTGGGCTCCAATGACCTCACTGCCGTCCGGCCGCTGAGCTGTGATTCCAGCATG 4377 

1 1 II M M 1 1 M II 1 1 1 II 1 1 II II I M Mill II lllllllllll II llllll 

SBJCT: 4244 ACCCTGCTGGGCTCCAATGACCTCACAGCTGTCCGACCACTGAGCTGTGACTCGAGCATG 4303 
QUERY: 4378 GATGTAGCCCAGGTTCGTCTGGAGTGGCCAACAGACCTTGCTGTCAATCCCATGGATAAC 4437 

II II llllllll Mill II Mill llllllll II Mill llllllll Ml 

SBJCT: 4304 GACGTGGCCCAGGTCCGTCTAGAATGGCCGACAGACCTCGCCGTCAACCCCATGGACAAC 4363 

QUERY: 443 8 TCCTTGTATGTT CT AGAGAACAATGTC ATCCTT CGAAT CAC CGAGAACC ACC AAGTC AGC 4497 

III MM Mill llllllll llllllll II Mill lllllllllll llllll 
SBJCT: 4364 TCCCTGTACGTTCTGGAGAACAACGTCATCCTGCGGATCACGGAGAACCACCAGGTCAGC 4423 

QUERY: 4498 ATCATTGCGGGACGCCCCATGCACTGCCAAGTTCCTGGCATTGACTACTCACTCAGCAAA 4557 

Mill llllllll II MIMIIMM Mill Mill llllllll IIIIIMM 

SBJCT: 4424 ATCATCGCGGGACGGCCTATGCACTGCCAGGTTCCCGGCATCGACTACTCGCTCAGCAAA 4483 
QUERY: 4558 CTAGCCATTCACTCTGCCCTGGAGTCAGCCAGTGCCATTGCCATTTCTCACACTGGGGTC 4617 

II Mill llllllll Mill llllllll I II Ml M II 1 1 II 1 1 1 1 1 1 1 1 II II 

SBJCT: 4484 CTCGCCATCCACTCTGCGCTGGAATCAGCCAGCGCCATTGCCATTTCTCACACTGGGGTG 4543 
QUERY: 4 618 CTCTACATCACTGAGACAGATGAGAAGAAGATTAACCGTCTACGCCAGGTAACAACCAAC 4677 

1 1 1 1 II Ml II 1 1 1 1 II II MIMIIMM Mill IMIIIII II II Mill 

SBJCT: 4544 CTCTACATCACTGAGACGGACGAGAAGAAGATCAACCGCCTACGCCAAGTCACCACCAAT 4603 
QUERY: 4678 GGGGAGATCTGCCTTTTAGCTGGGGCAGCCTCGGACTGCGACTGCAAAAACGATGTCAAT 4737 

II lllllllllll Mill Mill Mill Mill II II I II III I II II III II 

SBJCT: 4604 GGAGAGATCTGCCTCTTAGCCGGGGCGGCCTCAGACTGTGACTGCAAAAACGATGTCAAC 4663 
QUERY: 473 8 TGCAACTGCTATTCAGGAGATGATGCCTACGCGACTGATGCCATCTTGAATTCCCCATCA 4797 

MM llllll II IMIIIII II Mill II II llllll MM II II II 

SBJCT: 4664 TGCATCTGCTACTCGGGAGATGACGCTTACGCCACGGACGCCATCCTGAACTCGCCGTCC 4723 
QUERY: 4798 TCCTTAGCTGTAGCTCCAGATGGTACCATTTACATTGCAGACCTTGGAAATATTCGGATC 4857 

llllllll II Mill Mill Mill II I IM II I II I II III Mill llllll 

SBJCT: 4724 TCCTTAGCCGTGGCTCCGGATGGCACCATCTACATTGCAGACCTTGGGAATATCCGGATC 4783 
QUERY: 4858 AGGGCGGTCAGCAAGAACAAGCCTGTTCTTAATGCCTTCAACCAGTATGAGGCTGCATCC 4917 

llllllllllllll II II II llllllll II II MM M II 1 1 1 1 II III II II 

SBJCT: 4784 AGGGCGGTCAGCAAAAATAAACCCGTTCTTAACGCATTCAACCAGTATGAGGCTGCATCT 4843 
QUERY: 4 918 CCCGGAGAGCAGGAGTTATATGTTTTCAACGCTGATGGCATCCACCAATACACTGTGAGC 4 977 

II Mill Mill II II II llllllllllllll Mill II lllllllllll 

SBJCT: 4 844 CCGGGAGAACAGGAATTGTACGTGTTCAACGCTGATGGTATCCATCAGTACACTGTGAGT 4 903 
QUERY: 4 978 CTGGTGA»GGGGAGTACTTGTACAATTTCACATATAGTACTGACAATGATGTCACTGAA 5037 

llllllll M 1 1 1 1 II MM M M II MM I II I II llllllllll Mill II 

SBJCT: 4 904 CTGGTGACTGGGGAGTACTTGTACAATTTCACATACAGCGCTGACAATGACGTCACCGAG 4 963 

QUERY: 5038 TTGATTG ACAAT AATGGG AATT CCCTGAAG ATC CGTCGGGACAGCAGTGGCATGCCCCGT 5097 

lllllllllll II lllllllllll llllllll II II II II II M I M I I I I M M 
SBJCT: 4 964 TTGATTGACAACAACGGGAATTCCCT AAAG ATC CGCCGGGACAG CAGTGGCATG CCC CGC 5023 
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QUERY: 5098 CACCTGCTCATGCCTGACAACCAGATCATCACCCTCACCGTGGGCACCAATGGAGGCCTC 5157 

Illlllllllllll II II Mill IIIIIIII II II 1 1 1 II II 1 1 1 1 1 Ml Mil 

SBJCT: 5024 CACCTGCTCATGCCGGATAATCAGATTATCACCCTTACTGTGGGCACCAATGGAGGCCTC 5083 
QUERY: 5158 AAAGTCGTGTCCACACAGAACCTGGAGCTTGGTCTCATGACCTATGATGGCAACACTGGG 5217 

Mil MIMIIM Illlllllllllll II IIIIIIII IIIIIIII IIIIIIII 

SBJCT: 5084 AAAGCCGTGTCCACTCAGAACCTGGAGCTGGGCCTCATGACTTATGATGGGAACACTGGA 5143 
QUERY: 5218 CTCCTGGCCACCAAGAGCGATGAAACAGGATGGACGACTTTCTATGACTATGACCACGAA 5277 

Mill lllllllllll IIIIIIII IIIIIIII Mill MIMMIIIMIMM 

SBJCT: 5144 CTCCTAGCCACCAAGAGTGATGAAACCGGATGGACAACTTTTTATGACTATGACCACGAG 5203 
QUERY: 5278 GGCCGCCTGACCAACGTGACGCGCCCCACGGGGGTGGTAACCAGTCTGCACCGGGAAATG 5337 

IIIM IIIIIIII Mill lllllllllll Mill II 1 1 Ml IM 1 1 1 M 1 1 1 1 1 1 

SBJCT: 5204 GGCCGTCTGACCAATGTGACCCGCCCCACGGGCGTGGTGACCAGTCTGCACCGGGAAATG 5263 
QUERY: 5338 GAGAAATCTATTACCATTGACATTGAGAACTCCAACCGTGATGATGACGTCACTGTCATC 53 97 

1 1 1 1 1 1 1 1 1 1 1 I II M I II II M I MM I Ml I II M II 1 1 1 II II M II M 1 1 III 

SBJCT: 5264 GAGAAATCTATCACCATTGACATTGAGAACTCCAACCGGGATGATGACGTCACTGTGATC 5323 
QUERY: 5398 ACCMCCTCTCTTCAGTAGAGGCCTCCTACACAGTGGTACAAGATCAAGTTCGGAACAGC 5457 

lllllllllll II II lllllllllll MM II I II III 1 1 II II 1 1 II llllll 

SBJCT : 5324 ACCAACCTCTCCTCCGTGGAGGCCTCCTATACAGTGGTACAAGATCAAGTGCGAAACAGC 53 83 
QUERY: 5458 TACCAGCTCTGTAATAATGGTACCCTGAGGGTGATGTATGCTAATGGGATGGGTATCAGC 5517 

MIIIIIIIII IIIIIIII llllll IIIIIIIIM II II II MM I Mill 

SBJCT: 5384 TACCAGCTCTGCAATAATGGAACCCTGCGGGTGATGTACGCCAACGGCATGGCTGTCAGC 5443 
QUERY: 5518 TTCCACAGCGAGCCCCATGTCCTAGCGGGCACCATCACCCCCACCATTGGACGCTGCAAC 5577 

IIIMIII IIIIIIII Mill II II M Ml II I II 1 1 1 II II I II MIMIIM 

SBJCT: 5444 TTCCACAGTGAGCCCCACGTCCTCGCAGGCACCATCACCCCCACCATCGGGCGCTGCAAC 5503 
QUERY: 5578 ATCTCC CTGCCT ATGGAGAATGGCT T AAAC TCCATTGAGTGGCGCCTAAGAAAGGAACAG 5637 

Mill Mill IIIIIIII MM I III Mill MIIIIIIIII II IIIIIIIII 

SBJCT: 5504 ATCTCT CTGCCC ATGGAGAATGGCC TGAACTCC ATCGAGTGGCGCCTGAGGAAGGAACAG 5563 
QUERY: 563 8 ATTAAAGGCAAAGTCACCATCTTTGGCAGGAAGCTCCGGGTCCATGGAAGAAATCTCTTG 5697 

II I II II MIIIMI II II II III I IIIIIIII IMIIMI Mill MUM II 

SBJCT: 5564 ATCAAAGGCAAAGTCACCATCTTTGGGAGGAAGCTTCGGGTCCACGGAAGGAATCTCCTG 5623 
QUERY: 5698 T CCATTGAC TATGATCGAAATATTCGGACTGAAAAGAT CTATGATGACC ACCGGAAGTTC 5757 

IIIIIIII Mill IIIIIIII M II II IIIIIIII MMMIMIMM III 

SBJCT: 5624 T CCATTGATT ATGACCGAAAT ATCCGT ACGGAGAAG AT CT ACGATGACC ACCGGAAATTC 5683 
QUERY: 5758 ACCCTGAGGATCATTTATGACCAGGTGGGCCGCCCCTTCCTCTGGCTGCCCAGCAGCGGG 5817 

Illlllllllllll II I II II I M MM Ml M II I II 1 1 Mill II Mill III 

SBJCT: 5684 ACCCTGAGGATCATCTATGACCAGGTGGGCCGCCCCTTCCTGTGGCTCCCGAGCAGTGGG 5743 
QUERY: 5818 CTGGCAGCTGTCAACGTGTCATACTTCTTCAATGGGCGCCTGGCTGGGCTTCAGCGTGGG 5877 

IIIIIIII Mill II II I II I II II Ml 1 1 II Ml MM II II Mill Ml 

SBJCT: 5744 CTGGCAGCCGTCAATGTCTCCTACTTCTTCAATGGGCGCTTGGCCGGCCTCCAGCGAGGG 5803 
QUERY: 5878 GCCATGAGCGAGAGGAC AGACATCG ACAAGCAAGGCCGCAT CGTGT CCCGCATGTTCGCT 5937 

1 1 MM II I II I II 1 1 1 MM 1 1 Illlllllllllll 1 1 1 1 Ml MM II I II I M I 

SBJCT: 5804 GCCATGAGCGAGAGGACAGACATTG ACAAGCAAGGCCGGAT CGTGT CCCGCATGTTCGCC 5863 
QUERY: 593 8 GACGGGAT^AGTGTGGAGCTACTCCTACCTTGACAAGTCCATGGTCCTCCTGCTTCAGAGC 5997 

f 1 1 1 1 1 1 1 1 1 1 Mill II Mill Mill MM I II IM 1 1 II I Mill llllll 

SBJCT: 5864 GACGGGAAAGTCTGGAGTTATTCCTATCTTGACAAGTCCATGGTCCTTCTGCTACAGAGC 5923 

QUERY: 5998 CAACGTCAGTATATATTTGAGTATGACTCCTCTGACCGCCTCCTTGCCGTCACCATGCCC 6057 

lllllllllll IIIIIIII lllllllllll II II I II II II Mill llllll 
SBJCT: 5924 CAACGTCAGTACATATTTGAATATGACTCCTCCGATCGCCTCCACGCAGTCACTATGCCC 5983 

QUERY: 6058 AGCGTGGCC CGGCACAG CATGTCCACAC AC ACCTCC ATCGGCT ACATCCGTAAT ATTT AC 6117 

II II llllllllllllllllllll lllllllllll II IIIIIIII II llllll 
SBJCT: 5984 AGTGTCGCC CGGCACAG CATGTCCACGC AC ACCTCC ATTGGTTACATCCGAAAC ATTT AC 6043 
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QUERY: 
SBJCT : 
QUERY: 
SBJCT: 



6118 AACCCGCCTGAAAGCAATGCTTCGGTCATCTTTGACTACAGTGATGACGGCCGCATCCTG 6177 

lllll II lllllllllll I I I I II I I I II M II II II I I IIIMM III I I IN I I 
6044 AACCCACCCGAAAGCAATGCATCGGTCATCTTTGACTACAGTGATGACGGCCGCATCCTA 6103 

6178 AAGACCTCCTTTTTGGGCACCGGACGCCAGGTGTTCTACAAGTATGGGAAACTCTCCAAG 6237 

lllll II II IIIIIIII II I II I II II llllll III I MM I llllllllllll 

6104 AAGACATCTTTCTTGGGCACTGGGCGCCAGGTGTTCTACAAGTATGGAAAACTCTCCAAG 6163 

623 8 TTAT CAGAG ATTGTCT ACGACAGTACCG CCGT CACCTT CGGGTATG ACG AGACC ACTGGT 6297 

lllllllllll lllllllllll II lllllllllll lllllllllllllllll III 
6164 TTATCAGAGATAGTCTACGACAGCACAGCCGTCACCTTTGGGTATGACGAGACCACCGGT 6223 

6298 GTCTTGAAGATGGTCAACCT CCAAAGTGGGGGCTTCTC CTGCAC CATCAGGT ACCGGAAG 6357 

III lllllllllllll Mllllllll M llllll II II I IIIIIIIIIIIIII III 

6224 GTCCTGAAGATGGTCAATCT CCAAAGTGGGGGCTTCTC CTGTAC CATCAGGT ACCGAAAG 6283 
6358 ATTGGCCCCCTGGTGGACAAGC AGATCT AC AGGTTCTC CGAGGAAGGCATGGTC AATGC C 6417 

mi iiiii iiiiiiiiiiiiii iiiiiiiiiii iiiiiiii iii mi iii 

6284 GTTGGGCCCCTTGTGGACAAGCAGATTTACAGGTTCTCTGAGGAAGGAATGATCAACGCC 6343 

6418 AGGTTTGACTACACCTATCATGACAACAGCTTCCGCATCGCAAGCATCAAGCCCGTCATA 6477 

IIIIIIII II IIIIIIII lllll lllllllllll II IIIIIIII IIIIIIII 
6344 AGGTTTGATT ATAC CT ATCACGACAAT AGC TT C CGC AT TGC CAG CATCAAACCCGTC ATT 6403 

6478 AGTGAGACTCCCCTCCCCGTTGACCTCTACCGCTATGATGAGATTTCTGGCAAGGTGGAA 6537 

II lllllllllll II llllllllllllllllllll IIIIIIII llllllllllll 
6404 AGCGAGACTCCCCTTCCTGTTGACCTCTACCGCTATGACGAGATTTCCGGCAAGGTGGAA 6463 

6538 CACTTTGGTAAGTTTGGAGTCATCTATTATGACATC AACCAGATCATCACCACTGCCGTG 6597 

lllll II IIIIIIII IIIIIIII II 1 1 1 1 II II II M II 1 1 II Ml 1 1 1 M 1 1 1 

6464 CACTTCGGCAAGTTTGGGGTCATCTACTACGACATCAACCAGATCATCACCACTGCCGTC 6523 
6598 ATGAC C CTCAGC AAACACTT CG AC ACCCATGGG CGG AT CAAGG AGGTCC AGT ATGAG ATG 6657 

Mill II Mill Mill IIIIIIIIIIIIII IIIIIIII II II IMIIIIM 

ATGACGCTTAGC AAGCACTTTG ACACCC ATGGG CGC AT CAAGGAAGTGC AAT ATGAGATG 



6524 



6583 



6658 TTCCGGTCCCTCATGTACTGGATGACGGTGCAATATGACAGCATGGGCAGGGTGATCAAG 6717 

IIIIIIIIIIIIIIIIIMIIIIIII IIIIIIIIIIIIII lllll lllll llllll 
6584 TTCCGGTCCCTCATGTACTGGATGACTGTGCAATATGACAGTATGGGTAGGGTCATCAAG 6643 

6718 AGGGAGCTAAAACTGGGGCCCTATGCCAATACCACGAAGTACACCTATGACTACGATGGG 6777 

lllll II lllll IIIIIIIIIIIIII lllll lllllllllllllllll II III 
6644 AGGGAACTGAAACTAGGGCCCTATGCCAACACCACAAAGTACACCTATGACTATGACGGG 6703 

6778 GACGGGCAGCTCCAGAGCGTGG CCGT CAATGAC CGC CCGACCTGGCGCTACAGCT ATGAC 6837 

lllll lllllllllll lllllllllllllllll II lllllllllll MINIMI 
6704 G ACGGCCAGCTCCAGAGTGTGG CCGTCAATGACCGG CCTAC CTGGCGCT AT AGCT ATGAC 6763 

683 8 CTTAATGGGAATCTCCACTTACTGAACCCAGGCAACAGTGTGCGCCTCATGCCCTTGCGC 6897 

II IIIIIIII II III I II IIIIIIII lllllll IIIIIIIIIIIIII Ml 
6764 CTCAATGGGAACCTGCACCTTCTAAACCCAGGAAACAGTGCTCGCCTCATGCCCTTACGC 6823 

6898 TATGACCTCCGGGATCGGATAACCAGACTCGGGGATGTGCAGTACAAAATTGACGACGAT 6957 

lllllllllll II lllllllllll II lllll IIIIIIIIIIIIII II llllll 
6824 TATGACCTCCGTGACCGGATAACCAGGCTAGGGGACGTGCAGTACAAAATCGATGACGAT 6883 

6958 GGCTATCTGTGCCAGAGAGGGTCTGACATCTTCGAATACAATTCCAAGGGCCTCCTAACA 7017 

llllll I MM M II 1 1 1 MM IIIIIIII IIIIIIII lllllllllll II II 

6884 GGCTATTTGTGCCAGAGAGGGTCAGACATCTTTGAATACAACTCCAAGGGCCTTCTGACG 6 943 

7018 AGAGCCTACAACAAGGCCAGCGGGTGGAGTGTCCAGTACCGCTATGATGGCGTAGGACGG 7077 

lllll lllllllllllllllll lllll II IIIIIIIIIIIIII II II II II 
6944 AGAGCATACAACAAGGCCAGCGGATGGAGCGTGCAGTACCGCTATGACGGAGTGGGCCGC 7003 

7078 C GGG CT T C C T AC AAG AC CAAC C TGGGC C AC C AC CTG CAGT ACTT CT ACT CTG AC CT C CAC 7137 

Ml II I II MM II Ml 1 1 llllll II 1 1 1 II II I IIIIIIIIIIIIII lllllllll 

7004 CGGGCTTCCTACAAGACCAACCTGGGCCACCACCTACAGTACTTCTACTCCGACCTCCAC 7063 
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SB JCT : 
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7198 
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7124 
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7258 
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7184 
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7318 
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7244 
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SB JCT : 
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7424 
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7484 
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7544 
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7678 
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7738 
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7664 


QUERY: 
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7724 
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7858 
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7784 


QUERY: 


7918 


SBJCT: 


7844 


QUERY: 


7978 


SBJCT: 


7904 


QUERY: 


8038 


SBJCT: 


7964 


QUERY: 


8098 


SBJCT: 


8024 



AACCCGACGCGCATCACCCATGTCT ACAATCACTCCAACTCGGAGATTACCTCACTGTAC 7197 

Mill II II IIIIIIIIIII IIMI IIIIIIIIIII Mill Mill II III 

AACCCCACACGTATCACCCATGTTTACAACCACTCCAACTCTGAGATCACCTCGCTCTAC 7123 

TACGACCTCCAGGGCCACCTCTTTGCCATGGAGAGCAGCAGTGGGGAGGAGT ACTATGTT 7257 

II 1 1 1 II 1 1 1 1 1 Ml II 1 1 1 1 II II 1 1 II I II 1 1 1 1 Mill II II IIIIMM 

TATGACCTCCAGGGCCACCTATTTGCCATGGAGAGCAGTAGTGGTGAAGAATACTATGTC 7183 

GCCTCTGATAACACAGGGACTCCTCTGGCTGTGTTCAGCATCAACGGCCTCATGATCAAA 7317 

Mill II Mill Mill 1 1 II Ill Mill IIIIIIIIIIIIII 

GCCTCAGACAACACGGGGACCC CTCTGGCTGTGTAC AGT AT CAATGGCCTC ATG ATC AAG 7243 

CAGCTGCAGTACACGGC CTATGGGGAGATTTATTATGACTC CAACC CCGACTTC CAG ATG 7377 

II IMIMIMM I il II I Ml II I II II IIIIIIIIIII II MMIMIMM 

CAACTGCAGTACACAGCCTATGGGGAGATCTACTATGACTCCAATCCAGACTTCCAGATG 7303 

GTCATTGGCTTCCATGGGGGACTCTATGACCCCCTGACCAAGCTGGTCCACTTCACTCAG 7437 

IIIIIIIIIIIIII II II IIIIIIIIIIIIII llllllll llllllll Hill 

GTCATTGGCTTCCACGGAGGCCTCTATGACCCCCTCACCAAGCTCGTCCACTTTACTCAA 7363 

CGTG ATTATGATGTGCTGGCAGGACGATGG ACC TC CCC AGACT AT ACCATGTGG AAAAAC 7497 

IIIIIIIIIII IIIIIIIIIIIIII IIMI Mill Mill IIIIIIIIII III 

CGTGATTATGACGTGCTGGCAGGACGGTGGACGTCCCCCGACTACACCATGTGGAGGAAC 7423 

GTGGGCAAGGAGCCGGCCCCCTTTAACCTGTATATGTTCAAGAGCAACAATCCTCTCAGC 7557 

IIIIIIIIIIIIII llllllll llllllll IIIIIIIIII MIMMIMM III 

GTGGGCAAGGAGCCAGCCCCCTTCAACCTGTACATGTTCAAGAACAACAATCCTCTGAGC 74 83 

AGTGAGCTAGATTTGAAGAACTACGTGACAGATGTGAAAAGCTGGCTTGTGATGTTTGGA 7617 

I 1 1 1 1 1 ! M II IIIIIIIIIIIIIIIII IIMI I M 1 1 1 II I M I II I II II 1 1 

AATGAGCTGGACTTAAAGAACTACGTGACAGACGTGAAGAGCTGGCTTGTGATGTTTGGA 7543 

TTTCAGCTTAGCAACATCATTCCTGGCTTCCCGAGAGCCAAAATGTATTTCGTGCCTCCT 7677 

llllllll IIIIIIIIIIIIIIIII II I I I I I I I I I II I I I I I I I I I I llllllll 

TTTCAGCTCAGCAACATCATTCCTGGATTCCCGAGAGCCAAAATGTATTTTGTGCCTCCC 7603 

CCCTATGAATTGTCAGAGAGTCAAGCAAGTGAGAATGGACAGCTCATTACAGGTGTCCAA 7737 

Mlllllll MM II III IMIMIMI Mill II II I III II I M III I II II II 

CCCTATGAACTGTCAGAGAGTCAAGCAAGCGAGAACGGACAGCTCATTACAGGTGTCCAG 7663 

CAGACAACAGAGAGACATAACCAGGCCTTCATGGCTCTGGAAGGACAGGTCATTACTAAA 7797 

llllllll Mill IMIMIIIIIIIII M 1 1 III II 1 1 1 1 II II 1 1 III llllll 

CAGACAACTGAGAGGCATAACCAGGCCTTCCTGGCTCTGGAAGGACAGGTCATCACTAAA 7723 

AAGCTCCACGCCAGCATCCGAGAGAAAGCAGGTCACTGGTTTGCCACCACCACGCCCATC 7857 

IIIIMM I MM II III II IMMMIMI IIIIIIIIIII IIIIMM MUM 

AAGCTCCATGCCAGCATCCGAGAGAAAGCAGGCCACTGGTTTGCTACCACCACACCCATC 7783 

ATTGGCAAAGGCATCATGTTTGCCATCAAAGAAGGGCGGGTGACCACGGGCGTGTCCAGC 7917 

II 1 1 1 II 1 1 1 1 M II III II 1 1 1 III II Ml 1 1 M 1 1 II 1 1 1 II 1 1 II Mill Ml 

ATCGGCAAAGGCATCATGTTTGCCATCAAAGAAGGGCGGGTGACCACAGGAGTGTCTAGC 7843 

ATCGCCAGCGAAGATAGCCGCAAGGTGGCATCTGTGCTGAACAACGCCTACTACCTGGAC 7977 

llllllll II II IMIMIMM Mill III lllllll Mlllllll I III 

ATCGCCAGTGAGGACAGCCGCAAGGTAGCATCCGTGTTGAACAATGCCTACTACTT AGAC 7 903 

AAG ATGCACT ACAG CAT CGAGGGCAAGG AC ACC CACTACTTTGTGAAGATTGGCTCAGCC 8037 

1 1 1 1 1 1 II II 1 1 1 1 IIIIMM II I II II I II IIIIIIIIIIIIIIIII III I II 

AAGATGCACTACAGCATCGAGGGCAAGGACACACACTACTTTGTGAAGATCGGCGCCGCG 7963 

GATGGCGACCTGGTCACACTAGGCACCACCATCGGCCGCAAGGTGCTAGAGAGCGGGGTG 8097 

Mill MIIMIMM Mill llllllll II IIIIIIIIIII Mill llllll 

GATGGTGACCTGGTCACGCTAGGAACCACCATTGGGCGCAAGGTGCTGGAGAGTGGGGTG 8023 

AACGTGACCGTGTCCCAGCCCACGCTGCTGGTCAACGGCAGGACTCGAAGGTTCACGAAC 8157 

llllllll Mill IIIIIIIIIIIIIIIII II M III I I II I I I I II II I M III 

AACGTGACGGTGTC ACAGCCCACGCTGCTGGTGAATGGCAGGACTCGAAGGTTCACCAAC 8083 
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QUERY: 8158 ATTGAGTTCCAGTACTCCACGCTGCTGCTCAGCATCCGCTATGGCCTCACCCCCGACACC 8217 

I I I II 11 I I I II II III III II II III I I I !l IIIIIIII IIIIIIIIIIIIIIIII 
SBJCT: 8084 ATTGAGTTCCAGTACTCCACGCTGCTGCTCAGTATCCGCTACGGCCTCACCCCCGACACG 8143 

QUERY: 8218 CTGGACGAAGAGAAGGCCCGCGTCCTGGACCAGGCGAGACAGAGGGCCCTGGGCACGGCC 8277 

IIIIIIIIIII llllllllllllllllllll III lllllll IIIIIIII II III 
SBJCT: 8144 CTGGACGAAGAAAAGGC CCGCGTCCTGGACCAAGCGGGACAGAG AG CCCTGGGT ACTGCC 8203 

QUERY : 8278 T GGG C C AAGG AG CAG CAG AAAG C CAGGG AC GGG AG AG AGGGG AG C C GC C TGTGG ACT GAG 8337 

Ml II II I ! I II IN II II I II il I M 1 1 1 INI I! 1 1 1 1 i IIIIIIMIIIIII III 

SBJCT: 8204 TGGGCCAAGGAGCAGCAGAAAGCCAGGGACGGGAGAGAGGGCAGCCGCCTGTGGACGGAG 8263 
QUERY: 8338 GGCGAGAAGCAGCAGCTTCTGAGCACCGGGCGCGTGCAAGGGTACGAGGGATATTACGTG 83 97 

IIIIIIMIIIIII II IIIIIIII II II II Mill II Mill IIIIIIII 

SBJCT: 8264 GGCGAGAAGCAGCAACTCCTGAGCACGGGACGGGTACAAGGTTATGAGGGCTATTACGTA 8323 
QUERY: 83 98 CTTCCCGTGGAGCAATACCCAGAGCTTGCAGACAGTAGCAGCAACATCCAGTTTTTAAGA 8457 

Mill Mill II Mill Mill 1 1 1 1 1 1 1 1 1 Ml II 1 1 1 1 1 1 M II 1 1 1 1 E 1 1 1 

SBJCT: 8324 CTTCCGGTGGAACAGTACCCGGAGCTGGCAGACAGTAGCAGCAACATCCAGTTCTTAAGA 8383 
QUERY: 8458 CAGAATGAGATGGGAAAGAGGTAACAAAATAATCTGCTGCCATTCCTTGTCTGAATGGCT 8517 

1 1 1 1 1 III 1 1 1 1 1 1 1 II M III II 1 1 1 Ml 1 1 IIIIIIII! Ml MM Mill 

SBJCT: 8384 CAGAATGAGATGGGAAAGAGGTAACAAAATAACCTGCTGCCACCTCTTCTCTGGGTGGCT 8443 
QUERY: 8518 CAGCAGGAGTAACTGTTATCTCCTCTCCTAAGGAGATGAAGACCTAACAGGGGCACTGCG 8577 

111 MIMI I IIIIIIIIIIIIIIIII IIIIIIIIIII IIIIIIIII I 

SBJCT: 8444 CAGCAGGAGCAACTGTGACCTCCTCTCCTAAGGAGACGAAGACCTAAC - GGGGCACTGAG 8502 
QUERY: 8578 GCTGGGCTGCTTTAGGAGACCAAGTGGCAAGAAAGCTCACATTTTTTGAGTTCAAATGCT 8637 

II 1 1 1 1 1 1 1 1 1 M i 1 1 I II II I MUM III II III II III II III III II II I II I 

SBJCT : 8503 GCCGGGCTGCTTTAGGATCCCAAGTGGCAAGAAAGCTCACATTTTTTGAGTTCAAATGCT 8562 
QUERY: 863 8 ACTGTCCAAGCGAGAAGTCCCTCATCCTGAAGTAGACTAAAGCCCGGC 8685 

MIMI Mill Ml II Ml I II Ml I II 1 1 1 1 1 Ml IIIIIIII 

SBJCT: 8563 ACTGTCTAAGCGCAAAGTCCCTCATCCTGAAGTAGACTAGAGCCCGGC 8610 

SCORE = 1570 BITS (792), EXPECT = 0.0 
IDENTITIES = 1095/1196 (91%) 
STRAND = PLUS / PLUS 



QUERY: 


270 


SBJCT: 


103 


QUERY: 


330 


SBJCT : 


163 


QUERY: 


390 


SBJCT : 


223 


QUERY: 


450 


SBJCT : 


283 


QUERY: 


510 


SBJCT: 


343 


QUERY: 


570 


SBJCT : 


403 


QUERY: 


630 


SBJCT: 


463 



ATCTGGAATAATGGATGTAAAGGACCGGCGACACCGCTCTTTGACCAGAGGACGCTGTGG 

MM II MMI III MIMI IIMM lllllll 1 1 1 1 1 1 II 1 1 1 1 1 1 Mill Mill 

ATCTGGAAT AATGG ATGTAAAGGAC CGGCG ACATCG CTCTTTGACC AGGGGACGGTGTGG 



329 



162 



C AAAGAGTGTCGCT ACACAAGCTCC TCTCTGGACAGTG AGGACTGC CGGGTGCC CAC ACA 3 89 

Mil lllllll III I Ml I MM I II Ml II II 1 1 MIMI II MM IIIIIIII M 

CAAAGAGTGTCGCTACACCAGCTCCTCTCTGGACAGTGAGGACTGCCGTGTGCCCACTCA 222 

GAAATCCTACAGCTCCAGTGAGACTCTGAAGGCCTATGACCATGACAGCAGGATGCACTA 449 

III IIIIIIII IIIIIIIIIII lllllll 1 1 1 Mill II II III M IIIIIIII 

GAAGTCCTACAGTTCCAGTGAGACCTTGAAGGCTTATGACCATGACAGCAGAATGCACTA 282 

TGGAAACCGAGTCACAGACCTCATCCACCGGGAGTCAGATGAGTTTCCTAGACAAGGAAC 509 

Illllllllllllllllllll I IIIIIIIIIII IIIIIIIII llllllllll II 

TGGAAACCGAGT CACAG ACCTGGTG CACCGGGAGTC CGATG AGTTTTCT AGACAAGGGAC 342 

CAACTTCACCCTTGCCGAACTGGGCATCTGTGAGCCCTCCCCACACCGAAGCGGCTACTG 569 

IIIIIIIIIII II III MM Mill IMIMIII MM II Mill II Mill 

AAACTTCACCCTGGCAGAATTGGGAATCTGCGAGCCCTCCCCACACCGAAGTGGTTACTG 402 

CTCCGACATGGGGATCCTTCACCAGGGCTACTCCCTTAGCACAGGGTCTGACGCCGACTC 629 

IIIIIIIIIII Mill IIIIIIIIIIIIIIIII Mill IIIIIIII II Mill 

TTCCGACATGGGTATCCTCCACCAGGGCTACTCCCTGAGCACTGGGTCTGATGCAGACTC 462 

CGACACCGAGGGAGGGATGTCTCCAGAACACGCCATCAGACTGTGGGGCAGAGGGATAAA 689 

II M 1 1 1 1 Ml III II II III III II I II IIIIIIIIIIIIIIIII llllllllll 

GGAC AC CGAGGG AGGGATGT CT CCAG AACATGC CAT CAG ACTGTGGGGACGAGGGAT AAA 522 
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QUERY: 
SBJCT: 
QUERY: 
SBJCT : 
QUERY: 
SBJCT: 
QUERY: 
SBJCT : 
QUERY: 
SBJCT : 
QUERY: 
SBJCT : 
QUERY: 
SBJCT : 
QUERY: 
SBJCT : 
QUERY : 
SBJCT : 



690 ATCCAGGCGCAGTTCCGGCCTGTCCAGTCGTGAAAACTCGGCCCTTACCCTGACTGACTC 74 9 

llllllllllll II III lllllll II II llllllllllllll IIIIIIIIIII 
523 ATCCAGGCGCAGCrCTGGCTTGTCCAGCCGCGAGAACTCGGCCCTTACTCTGACTGACTC 582 

750 TGAC AACGAAAACAAAT CAGATGATG AGAACGGTCGTCCCATTC CACCT ACATCCTCGCC 809 

llllll Mill Mill Mill II II IIIIIIIIIIIIIIIIIIIIIIIIMI I 

583 TGAC AATGAAAAT AAAT CGGATGACGAC AATGGTCGTC CCATTC CACCT ACATC CTCGTC 642 
810 TAGTCTCCTCCCATCTGCTCAGCTGCCTAGCTCCCATAATCCTCCACCAGTTAGCTGCCA 869 

III M M IMM M M MM MM MM 1 1 MM M Ml M Ml M II M M 1 1 M Ml 

643 TAGCCTCCTCCCATCTGCTCAGCTGCCTAGCTCCCATAATCCTCCACCAGTTAGCTGCCA 702 
870 G ATGCCATTGCT AGACAGCAACACCT CCCATCAAATCATGGACACC AAC CCTGATGAGGA 929 

I II I IMMMII MM MMI II MMMIM 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 

703 GATGCCATTGCT AG ACAGCAACACCT CCCATCAGATCATGGACACC AAC CCTGATGAGGA 762 
930 ATTCTCCCCCAATTCATACCTGCTCAGAGCATGCTCAGGGCCCCAGCAAGCCTCCAGCAG 989 

I II II I M M Ml I II M IMI II Ml M II I M I M MM 1 1 II I II M Ml M 1 1 1 II 

763 ATTCTCCCCCAATTCATACCTGCTCAGAGCATGCTCAGGGCCCCAGCAAGCCTCCAGCAG 822 
990 TGGCCCTCCGAACCACCACAGCCAGTCGACTCTGAGGCCCCCTCTCCCACCCCCTCACAA 1049 

MMMIM IIIIIIIIIMIIIIII II llllllllllllll IIIIIIIIIII II 

823 TGGCCCTCCAAACCACCACAGCCAGTCAACACTGAGGCCCCCTCTGCCACCCCCTCATAA 882 
1050 CCACACGCTGTCCCATCACCACTCGTCCGCCAACTCCCTCAACAGGAACTCACTGACCAA 1109 

llllll IIIIIIII IIIIIIII II M 1 1 M I M I III 1 1 II 1 1 1 M 1 1 1 1 1 M II I 

CCACACCCTGTCCCACCACCACTCCTCGGCCAACTCCCTCAACAGGAACTCACTGACCAA 



883 



942 



1110 TCGGCGGAGTCAGATCCACGCCCCGGCCCCAGCGCCCAATGACCTGGCCACCACACCAGA 1169 

llllllllllll IIIIIIIIIII II II IIIIIIII llllllllllllll Mill 
943 TCGGCGGAGTCAAATCCACGCCCCAGCTCCTGCGCCCAACGACCTGGCCACCACCCCAGA 1002 

1170 GTCCGTTCAGCTTCAGGACAGCTGGGTGCTAAACAGCAACGTGCCACTGGAGACCCGGCA 1229 

III IIIIIIII Mill IIIIIIIIIII Mill Mill IIIIIIIIIII Mill 

1003 GTCTGTTCAGCTCCAGGATAGCTGGGTGCTGAACAGTAACGTCCCACTGGAGACTCGGCA 1062 



QUERY: 123 0 CTTCCTCTTCAAGACCTCCTCGGGGAGCACACCCTTGTTCAGCAGCTCTTCCCCGGGATA 1289 

llllll Mill II II II II IMMMII 1 11 1 1 1 1 M II 1 1 II I IIIIIIII 

SBJCT: 1063 CTTCCTTTTCAAAACGTCGTCTGGAAGCACACCCCTGTTCAGCAGCTCTTCTCCGGGATA 1122 
QUERY: 1290 CCCTTTGACCTCAGGAACGGTTTACACGCCCCCGCCCCGCCTGCTGCCCAGGAATACTTT 1349 

1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 II Mill II II II 1 1 1 1 1 1 1 [ 1 1 1 1 1 ! lllllll II 

SBJCT: 1123 CCCTTTGACCTCAGGGACCGTTTATACACCACCACCCCGCCTGCTGCCACGGAATACATT 1182 

QUERY: 1350 CTCCAGGAAGGCTTTCAAGCTGAAGAAGCCCTCCAAATACTGCAGCTGK5AAATGTGCTGC 1409 

llllllllllll llllllllllllll I I I I I Ml II I I MM I llllllllllllll 
SBJCT: 1183 CTCCAGGAAGGCCTTCAAGCTGAAGAAACCCTCCAAATACTGCAGTTGGAAATGTGCTGC 1242 

QUERY: 1410 CCTCTCCGCCATTGCCGCGGCCCTCCTCTTGGCTATTTTGCTGGCGTATTTCATAG 1465 

III II Mill Mill llllllllllllll IIIIIIIIIII IMMIIMI 
SBJCT: 1243 CCTGTCTGCCATCGCCGCCGCCCTCCTCTTGGCCATTTTGCTGGCATATTTCATAG 1298 

SCORE = 1455 BITS (734), EXPECT = 0.0 
IDENTITIES = 1000/1088 (91%) , GAPS = 3/1088 (0%) 
STRAND = PLUS / PLUS 

QUERY: 1464 AGTGCCCTGGTCGTTGAAAAACAGCAGCATAGACAGTGGTGAAGCAGAAGTTGGTCGGCG 1523 

llllllllllll I II MM I IMI IMI M III II 1 1 1 1 1 1 1 M 1 1 1 1 i M 1 1 M 1 1 1 

SBJCT: 142 0 AGTGCCCTGGTCATTGAAAAACAGCAGCATAGACAGTGGCGAAGCAGAAGTTGGTCGGCG 1479 
QUERY: 1524 GGTAACACAAGAAGTCCCACCAGGGGTGTTTTGGAGGTCACAAATTCACATCAGTCAGCC 1583 

III Mill II M M I M M IMI II II I II M II III II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

SBJCT: 1480 GGTG ACACAGGAAGTCCCACCAGGGGTGTTTTGGAGGT CCCAGATT CAC ATC AGTCAGCC 1539 
QUERY : 1584 CCAGTTCITAAAGTTCAACATCTCCCTCGGGAAGGACGCTCTCTTTGGTGCT 1643 

II IIIIIIII IIIIMIIIIIIMI II Mill II Mill Mill II Mill 

SBJCT: 154 0 TCAATTCTTAAAGTTCAACATCTCCCTGGGCAAGGATGCCCTCTTCGGTGTCTATATAAG 1599 
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QUERY: 1644 AAGAGG ACTTCCAC CAT CTCATGCCCAGT ATGACTT CATGGAACGTCTGGACGGGAAGGA 1703 

llllllll Mill II I I I I I II II II I II II II II II I I III Mill II Mill 
SBJCT: 1600 GAGAGGACTACCACCGTCTCATGCCCAGTATGACTTCATGGAACGCCTGGATGGAAAGGA 1659 

QUERY: 1704 G AAGTGGAGTGTGGTTG AGT CT CCC AGGGAACGCCGGAGCATACAG ACCTTGGTTCAGAA 1763 

III Mill Mill Mill I II II II 1 1 1 MM INI 1 1 Mill MM Mill 

SBJCT: 1660 G AAATGGAGCGTGGTCG AGT CG CCC AGGGAACGCCGGAGCATCCAGACT CTGGTGCAGAA 1719 

QUERY: 1764 TGAAGCCGTGTTTGTGCAGTACCTGGATGTGGGCCTGTGGCATCTGGCCTTCTACAATGA 1823 

II II I I I II II II I I I M I I I I I I II I I II I I I I I I I I lllllllllllllllll 
SBJCT: 1720 CGAGGCTGTGTTTGTGCAGTACTTGGATGTGGGCCTGTGGCACCTGGCCTTCTACAATGA 1779 

QUERY: 1824 TGGAAAAGACAAAGAGATGGTTTCCTTCAATACTGTTGTCCTAGATTCAGTGCAGGACTG 1883 

II II Mill llllllll llllllll lllllllll lllllllllllllllllll 
SBJCT: 1780 CGGCAAGGACAAGGAGATGGTCTCCTTCAACACTGTTGTCTTAGATTCAGTGCAGGACTG 1839 

QUERY: 1884 TCCACGTAACTGCCATGGGAATGGTGAATGTGTGTCCGGGGTGTGTCACTGTTTCCCAGG 1943 

llllll Mill II Mill llllllll Mill II lllllllllllllllllll 

SBJCT: 1840 TCCACGGAACTGTCACGGGAACGGTGAATGCGTGTCTGGACTGTGTCACTGTTTCCCAGG 1899 
QUERY: 1944 ATTTCTAGGAGCAGACTGTGCTAAAGCTGCCTGCCCTGTCCTGTGCAGTGGGAATGGACA 2003 

III Mill II INI Mill MM lllllllllll II I llllllll II llllllll 

SBJCT: 1900 ATTCCTAGGTGCAGACTGTGCTAAAGCTGCCTGCCCTGTACTGTGCAGCGGAAATGGACA 1959 
QUERY: 2 004 ATATTCTAAAGGGACGTGCCAGTGCTACAGCGGCTGGAAAGGTGCAGAGTGCGACGTGCC 2063 

lllllllllll I II IMIIMM IMMMMIMI II II I II MM II II Mill 

SBJCT: 1960 GTATTCTAAAGGAACGTGCCAGTGCTACAGCGGCTGGAAAGGTGCAGAGTGTGATGTGCC 2019 
QUERY: 2 064 CATGAATCAGTGCATCGATCCTTCCTGCGGGGGCCACGGCTCCTGCATTGATGGGAACTG 2123 

Mill II II IMMMMIMM llllllll Mill III MM MM 1 1 III II 

SBJCT: 2020 TATGAACCAATGTATCGATCCTTCCTGTGGGGGCCATGGCTCCTGCATTGATGGGAACTG 2079 
QUERY: 2124 TGTCTGCTCTGCTGGCTACAAAGGCGAGCACTGTGAGGAAGTTGATTGCTTGGATCCCAC 2183 

II II MMMMIMM III MIMIIMM MIMI I II MM MM 1 1 II II 

SBJCT : 2080 CGTGTGTGCTGCTGGCTACAAGGGCGAGCACTGTGAGGAAGTTGATTGCTTGGATCCTAC 213 9 
QUERY: 2184 CTGCTCCAGCCACGGAGTCTGTGTGAATGGAGAATGCCTGTGCAGCCCTGGCTGGGGTGG 2243 

Illlllllllll II II 1 1 1 II II II I II II I II II llllllll MIMIIMM 

SBJCT: 214 0 CTGCTCCAGCCATGGTGTCTGTGTGAATGGAGAGTGTCTATGCAGCCCCGGCTGGGGTGG 2199 
QUERY : 2244 TCTGAACTGTGAGCTGGCGAGGGTCCAGTGCCCAGACCAGTGCAGTGGGCATGGCACGTA 2303 

III I M I II 1 1 1 1 1 1 M 1 1 II Ml II 1 1 1 1 1 II II II II 1 1 II 1 1 II I II 1 1 1 1 1 II 

SBJCT: 2200 TCTCAACTGTGAGCTGGCGAGGGTCCAGTGCCCAGACCAGTGTAGTGGGCATGGCACTTA 2259 
QUERY: 2304 CCTGCCTGACACGGGCCTCTGCAGCTGCGATCCCAACTGGATGGGTCCCGACTGCTCTGT 2363 

III llllll I MMMIMIMM Mill M II III 1 1 II I III M 1 1 1 1 1 1 1 II 

SBJCT: 2260 CCTCCCTGACTCCGGCCTCTGCAGCTGTGATCCGAACTGGATGGGTCCCGACTGCTCTGT 2319 
QUERY: 2364 TGAAGTGTGCTCAGTAGACTGTGGCACTCACGGCGTCTGCATCGGGGGAGCCTGCCGCTG 2423 

I M 1 1 1 1 1 1 1 1 1 1 1 II I II Ml II 1 1 1 1 1 II M II II 1 1 1 II I III Ml 1 1 1 1 1 1 M 

SBJCT : 2320 T GTGTGCTCAGTAGACTGTGGCACTCACGGCGTCTGCATCGGGGGAGCCTGCCGCTG 2376 

QUERY: 2424 TGAAGAGGGCTGGACAGGCGCAGCGTGTGACCAGCGCGTGTGCCACCCCCGCTGCATTGA 2483 

I II Ml 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 MM M II III 1 1 II MM I II 1 1 1 1 1 1 M 

SBJCT: 2377 TGAAGAGGGCTGGACAGGCGCAGCTTGTGACCAGCGCGTGTGCCACCCCCGCTGCATTGA 2436 
QUERY: 2484 GCACGGGACCTGTAAAGATGGCAAATGTGAATGCCGAGAGGGCTGGAATGGTGAACACTG 2543 

llllllll MM II I III 1 1 1 1 1 II M I II I M Mill M I MM MM lllllllllll 

SBJCT: 2437 GCACGGGACCTGTAAAGATGGCAAATGTGAATGCCGAGAGGGCTGGAATGGTGAACACTG 2496 



QUERY: 2544 CACCATTG 2551 

llllllll 
SBJCT: 2497 CACCATTG 2504 
SCORE = 105 BITS (53), EXPECT = 5E-19 
IDENTITIES = 81/89 (91%), GAPS = 1/89 (1%) 
STRAND = PLUS / PLUS 
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8711 


SBJCT: 


8655 


QUERY: 


8771 


SBJCT: 


8715 


SCORE 


= 48. 



llllll lllllll I lllllll llllll Ml II II II II il II IMiillil I II I 



III llllll I I III 1 1 1 1 1 1 1 1 1 1 1 



0.093 



IDENTITIES = 30/32 (93%) 
STRAND = PLUS / PLUS 



QUERY: 475 CACCGGG AGTCAGATGAGTTT CC TAG ACAAGG 506 

lllllllllll MINIMI MINIUM 

SBJCT: 7 CACCGGGAGTCCGATGAGTTTTCTAGACAAGG 3 8 

In this search it was also found that the FCTR3bcd and e nucleic acids had homology 
to three fragments of Rattus norvegicus neurestin alpha. It has 5498 of 6132 bases (89%) 
identical to bases 2527-8658, 1081 of 1 196 bases (90%) identical to bases 123-1318, 996 of 
1088 bases (91%) identical to bases 1440-2527 of Rattus norvegicus neurestin alpha 
(GenBank Acc:NM_020088.1) (Table 3N). 

Table 3N. BLASTN of FCTR3b, c, d, and e against Rattus norvegicus Neurestin alpha 

mRNA (SEQ ID NO:66) 

> GI|9910319|REF|NM 020088. l| RATTUS NORVEGICUS NEURESTIN ALPHA (LOC56762) , MRNA 
LENGTH = 8689 



SCORE = 7129 BITS (3596), EXPECT 
IDENTITIES = 5498/6132 (89%) 
STRAND = PLUS / PLUS 



0.0 



GATGGCTGCCCTGACTTGTGCAACGGTAACGGGAGATGCACACTGGGTCAGAACAGCTGG 2637 

II II II II 1 1 1 1 1 1 MIIMIIII III Mill II II II IIIIIIIIIMIII INI III 

GATGGCTGCCCTGATTTGTGCAACGGTAACGGGAGATGCACACTGGGTCAGAACAGCTGG 2586 
CAGTGTGTCTGCCAGACCGGCTGGAGAGGGCCCGGATGCAACGTTGCCATGGAAACTTCC 2697 

llllll llllllll II MM II III II I Mill llllllll llllllll MM III III 

CAGTGTGTCTGCCAGACCGGCTGGAGAGGGCCCGGATGCAACGTTGCCATGGAAACCTCC 2646 

TGTGCTGATAACAAGGATAATGAGGGAGATGGCCTGGTGGATTGTTTGGACCCTGACTGC 2757 

II I II II I I M I I II II I I I I I I I I I I II I II II I I I I II II IIIIIIIIIMIII 
TGCGCTGATAACAAGGATAATGAGGGAGATGGCCTGGTGGACTGCCTGGACCCTGACTGC 2706 



QUERY: 2758 TGCCTGCAGTCAGCCTGTCAGAACAGCCTGCTCTGCCGGGGGTCCCGGGACCCACTGGAC 2817 

Mill II 1 1 1 1 II II Ml 1 1 1 II I II 1 1 1 1 II II llllllll llllllll Mill 

SBJCT: 2707 TGCCTCCAGTCAGCCTGTCAGAACAGCCTGCTCTGTCGGGGGTCTCGGGACCCCTTGGAC 2766 



ATCATTCAGCAGGGCCAGACGGATTGGCCCGCAGTGAAGTCCTTCTATGACCGTATCAAG 2877 

lllllllllll llllllll II Mill II IIIIIIIIIIIIIIIII lllllllll 
ATCATTCAGCAAGGCCAGACAGACTGGCCTGCGGTGAAGTCCTTCTATGATCGTATCAAG 2826 

CTCTTGGCAGGCAAGGATAGCACCCACATCATTCCTGGAGAGAACCCTTTCAACAGCAGC 2937 

IIIIIIIIIIIIIIIII II I M 1 1 1 1 M II 1 1 II I Mill Mill Mill llllll 

CTCTTGGCAGGCAAGGACAGCACCCACATCATTCCTGGAGACAACCCCTTCAATAGCAGC 2886 
TTGGTTTCTCTCATCCGAGGCCAAGTAGTAACTACAGATGGAACTCCCCTGGTCGGTGTG 2997 

MM Mill II II II II II 1 1 1 1 1 1 1 1 1 1 II Mill II llllllll llllll 

CTGGTGTCTCTGATCCGAGGCCAAGTAGTAACCACGGATGGGACCCCCCTGGTGGGTGTG 2946 



II I M llllll M III I Ml II II I I I I II II II I I II II II llllllll llllll 
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QUERY: 


2578 


SBJCT : 


2527 


QUERY: 


2638 


SBJCT : 


2587 


QUERY: 


2698 


SBJCT : 


2647 


QUERY: 


2758 


SBJCT : 


2707 


QUERY: 


2818 


SBJCT : 


2767 


QUERY: 


2878 


SBJCT : 


2827 


QUERY: 


2938 


SBJCT : 


2887 


QUERY: 


2998 



SBJCT: 294 7 AATGTGTCTTTTGT CAAGT ACC CAAAAT ATGGCT AC ACCATCAC TCGCC AGG ACGGCACG 3 006 
QUERY: 3 058 TTCGACCTGATCGCAAATGGAGGTGCTTCCTTGACTCTACACTTTGAGCGAGCCCCGTTC 3117 

II llllllll II Mill II II llllllllll 1 1 1 III 1 1 1 MINI 1 1 III 

SBJCT: 3007 TTTGACCTGATTGCCAATGGGGGCTCTGCCTTGACTCTTCACTTTGAGCGAGCCCCTTTC 3066 

QUERY: 3118 ATG AGC CAGGAG CGCACTGTGTGGCTGCCGTGG AAC AGCTTTT ACGCCATGGAC ACCCTG 3177 

lllllll lllllllll II llll I I I I II Mil III II II I I I II II II I I I II I 
SBJCT: 3067 ATGAGC CGGGAG CGCAC AGT ATGGC CGCCGTGGAACAGCTTCTATGCCATGGAC ACCCTG 3126 

QUERY: 3178 GTGATGAAGACCGAGGAGAACTCCATCCCCAGCTGTGACCTCAGTGGCTTTGTCCGGCCT 3237 

II llllllll I I I I II II I I t II II I I I II I I II I I I II II II I I I I I I I II I I I III 
SBJCT: 3127 GTAATGAAGACGGAGGAGAACTCCATCCCCAGCTGTGACCTCAGTGGCTTTGTCCGGCCT 3186 

QUERY: 323 8 GATCCAATCATCATCTCCTCCCCACTGTCCACCTTCTTTAGTGCTGCCCCTGGGCAGAAT 3 297 

Mill 1 1 1 1 1 1 1 1 II MM II I II 1 1 1 II 1 1 II 1 1 II III llllll I III 

SBJCT: 3187 GATCCGATCATCATCTCCTCTCCTCTGTCCACCTTCTTCAGCGCTTCCCCTGCGGCGAAC 3246 
QUERY: 3298 CCCATCGTGCCTGAGACCCAGGTTCTTCATGAAGAAATCGAGCTCCCTGGTTCCAATGTG 3357 

Mill I II 1 1 1 1 II 1 1 Ml 1 1 Ml III 1 1 II II MIMMMMIM llll III 

SBJCT: 3247 CCCATTGTGCCTGAGACCCAGGTTCTTCATGAGGAGATCGAGCTCCCTGGCACCAACGTG 3306 
QUERY: 3358 AAACTT CGCT AT CTGAGCTCTAGAACTGCAGGGTAC AAGTC ACTGC TGAAGATC ACC ATG 3417 

II II II II II Mill Mill III lllllllll II II III MM II II II III I 

SBJCT: 3307 AAGCTCCGTTACCTCAGCTCCAGAACAGCAGGGTACAAGTCACTGCTGAAGATCACCATG 3366 
QUERY: 3418 ACCCAGTCCACAGTGCCCCTGAACCTCATTAGGGTTCACCTGATGGTGGCTGTCGAGGGG 34 77 

1 1 1 1 1 1 1 i f 1 1 llllll llllllllll llllllll lllllll M M llllll 

SBJCT: 3367 ACCCAGTCCACGGTGCCCTTGAACCTCATCCGGGTTCACTTGATGGTTGCCGTGGAGGGG 3426 
QUERY: 34 78 CATCTCTTCCAGAAGTCATTCCAGGCTTCTCCCAACCTGGCCTCCACCTTCATCTGGGAC 3537 

I II II M II II I III II II I II 1 1 1 III I II 1 1 M 1 1 Ml II III MIIIIIMIII 

SBJCT: 3427 CATCTCTTCCAGAAGTCGTTCCAGGCTTCTCCCAACCTGGCCTACACATTCATCTGGGAC 3486 
QUERY: 353 8 AAGACAGATGCGTATGGCCAAAGGGTGTATGGACTCTCAGATGCTGTTGTGTCTGTCGGG 3597 

I I M 1 1 1 1 II llllllllllllll Mill II II II II 1 1 1 II II 1 1 M 1 1 II 

SBJCT: 3487 AAGACAGACGCTTATGGCCAAAGGGTTTATGGCCTATCGGATGCTGTTGTGTCTGTTGGA 3546 
QUERY: 3598 TTTGAATATGAGACCTGTCCCAGTCTAATTCTCTGGGAGAAAAGGACAGCCCTCCTTCAG 3 657 

III M II II II 1 1 1 II I llllllll II II Mill I i I [ 1 1 1 1 1 1 ( 1 1 1 Mill 

SBJCT: 3547 TTTGAATATGAGACCTGCCCCAGTCTCATCCTGTGGGAAAAAAGGACAGCCCTACTTCAA 3 606 
QUERY: 3658 GGATTCGAGCTGGACCCCTCCAACCTCGGTGGCTGGTCCCTAGACAAACACCACATCCTC 3717 

II IMIMI III Mill llllllll llllllllllllll II II lllllll MM 

SBJCT: 3607 GGATTCGAGCTGGACCCTTCCAACCTTGGTGGCTGGTCCCTGGATAAGCACCACACCCTC 3 666 
QUERY: 3718 AATGTTAAAAGTGGAATCCTACACAAAGGCACTGGGGAAAACCAGTTCCTGACCCAGCAG 3777 

Mill Mill Mill llll lllllllll Mill II II I II 1 1 1 M II 1 1 M 1 1 1 

SBJCT: 3667 AATGTG AAAAGCGGAATACT ACT C AAAGGC ACAGGGG AGAACCAGTTCCTGACC CAGCAG 3726 
QUERY: 3778 CCTGCCATCATCACCAGCATCATGGGCAATGGTCGCCGCCGGAGCATTTCCTGTCCCAGC 3 837 

II I IMMMI M llllll III II I II lllllllll I Mill llllllllllll 

SBJCT: 3727 CCCGCCATCATCACCAGCATCATGGGTAACGGTCGCCGCAGAAGCATCTCCTGTCCCAGC 3786 
QUERY: 3 83 8 TGCAACGGCCTTGCTGAAGGCAACAAGCTGCTGGCCCCAGTGGCTCTGGCTGTTGGAATC 3 897 

Mill I II II I MMM II I II II I III lllllll Mill llllllll II III 

SBJCT: 3787 TGCAATGGCCTTGCTGAAGGCAACAAACTGTTGGCCCCCGTGGCCCTGGCTGTGGGGATC 3 846 
QUERY: 3 898 GATGGGAGCCTCTATGTGGGTGACTTCAATTACATCCGACGCATCTTTCCCTCTCGAAAT 3 957 

MIMMMIMI Ml llllllllllllll Mill llllllll II llllllll 

SBJCT: 3 847 GATGGGAGCCTCTTTGTCGGTGACTTCAATTATATCCGGCGCATCTTCCCTTCTCGAAAC 3 906 
QUERY: 3 958 G TG ACC AGC ATC TTGG AGTT ACG AAAT AAAGAG TTT AAACAT AG CAACAACC CAGC ACAC 4 017 

llllllll II 1 1 1 II llll 1 1 III MM I II M II 1 1 II I llll I II I Mill llll 

SBJCT: 3 907 G TG AC C AGT ATC TT GG AG TT ACG AAAT AAAGAG TTT AAACAT AG CAAC AG C C CAGG ACAC 3 966 

QUERY: 4018 AAGTACTACTTGGCAGTGGACCCCGTGTCCGGCTCGCTCTACGTGTCCGACACCAACAGC 4077 
llllllllllllll llllllll III I I I I I I I I I I I I || || I I II I I II I I I 
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SBJCT: 3 967 AAGTACTACTTGGCTGTGGACCCTGTGACTGGCTCGCTCTATGTCTCTGACACCAACAGT 4 026 

QUERY: 4 078 AGGAGAATCTACCGCGTCAAGTCTCTGAGTGGAACCAAAGACCTGGCTGGGAATTCGGAA 4137 

I I llllllll lllllllllll II III II I I I II III II II I I I I I II I! I II 
SBJCT: 4027 CGCCGGATCTACCGAGTCAAGTCTCTAAGCGGAGCCAAAGACCTGGCTGGGAATTCGGAA 4086 

QUERY: 4138 GTTGTGGCAGGGACGGGAGAGCAGTGTCTACCCTTTGATGAAGCCCGCTGCGGGGATGGA 4197 

llllllll Mill II II II I II I I I I I I I II I I I II II I II II I I llllllll 
SBJCT: 4087 GTTGTGGCCGGGACTGGCGAACAATGTCTACCCTTTGATGAAGCCCGCTGTGGGGATGGC 4146 

QUERY: 4198 GGGAAGGCCATAGATGCAACCCTGATGAGCCCGAGAGGTATTGCAGTAGACAAGAATGGG 4257 

llllllll I Mill 1 1 II I! I II 1 1 1 1 1 I IN 1 1 II 1 1 1 II II 1 1 1 1 1 II I III 

SBJCT: 4147 GGGAAGGCTGTGGATGCCACCCTGATGAGCCCTAGAGGTATTGCAGTAGACAAGAACGGG 4206 
QUERY: 4258 CTCATGTACTTTGTCGATGCCACCATGATCCGGAAGGTTGACCAGAATGGAATCATCTCC 4317 

M Mill Mill IIIIIIIIIIIIIIIIIIIIIII Mill IIIIIIIIIIIIIII 

SBJCT: 4207 CTTATGT ATTTTGTTGATGC CACCATGAT CCGGAAGGTCGACCAAAATGGAATC ATCT CC 4266 
QUERY: 4318 ACCCTGCTGGGCTCCAATGACCTCACTGCCGTCCGGCCGCTGAGCTGTGATTCCAGCATG 4377 

I III llllllllll III Mill II II II Mill II lllllllllll II MUM 

SBJCT: 4267 ACCCTGCTGGGCTCCAATGACCTCACAGCTGTCCGACCACTGAGCTGTGACTCTAGCATG 4326 
QUERY: 4 378 GATGTAGCCCAGGTTCGTCTGGAGTGGCCAACAGACCTTGCTGTCAATCCCATGGATAAC 4437 

II II llllllll Mill II Mill lllllllllll Mill llllllll II 

SBJCT: 4327 GACGTGGCCCAGGTC CGTCT AGAATGGC CG ACAGACCTTGCGGTCAACC CCATGG ACAAT 4386 
QUERY: 443 8 T CCTTGTATGTTCT AGAGAAC AATGTCATC CTT CGAAT C AC CGAGAACC ACC AAGTC AGC 44 97 

III MM II II llllllll llllllll II lllllllllll Mill llllll 

SBJCT: 4387 TCCCTGTACGTCCTGGAGAACAACGTCATCCTGCGGATCACCGAGAATCACCAGGTCAGC 4446 
QUERY: 44 98 ATCATTGCGGGACGCCCCATGCACTGCCAAGTTCCTGGCATTGACTACTCACTCAGCAAA 4557 

Mill llllllll 1 1 1 II II 1 1 1 II 1 1 Mill Mill llllllll llllllll 

SBJCT: 4447 ATCATCGCGGGACGGCCCATGCACTGCCAGGTTCCCGGCATCGACTACTCGCTCAGCAAG 4506 
QUERY: 4 558 CTAGCCATTCACTCTGCCCTGGAGTCAGCCAGTGCCATTGCCATTTCTCACACTGGGGTC 4617 

M Mill llllllll II II 1 1 1 II 1 1 1 1 1 Mill II 1 1 1 II II 1 1 1 II Mill 

SBJCT: 4507 CTCGCCATCCACTCTGCTCTGGAGTCAGCCAGCGCCATCGCCATTTCTCACACCGGGGTG 4566 
QUERY: 4618 CTCTACATCACTGAGACAGATGAGAAGAAGATTAACCGTCTACGCCAGGTAACAACCAAC 4677 

lllllllllll Mill II lllllllllll Mill lllllllllll II MUM 

SBJCT: 4567 CTCT ACAT C ACCGAGACGGACGAGAAGAAGATC AACCG CCT ACG CC AGGTCACC AC C AAC 4626 
QUERY: 4 678 GGGGAGATCTGCCTTTTAGCTGGGGCAGCCTCGGACTGCGACTGCAAAAACGATGTCAAT 4737 

II lllllllllll Mill lllllllllll Mill lllllllllll M Mill 

SBJCT: 4 627 GGAG AGATCTGC CTCTT AGCCGGGGCAGC CTCAGAC TGTGACTGCAAAAATG ACGTCAAC 4686 
QUERY: 4738 TGCAACTGCT ATTCAGGAGATGATGC CT ACGCGACTGATGC CATCTTGAATTCC CCATCA 4797 

MM MIIIIIM llllllll II Mill II 1 1 1 II II I II I II I Mill II 

SBJCT: 4687 TGCATCTGCTATTCGGGAGATGACGCATACGCCACGGATGCCATCTTGAACTCCCCGTCC 4746 
QUERY: 4798 T CCTTAGCTGT AGCTCC AGATGGT AC CATTT AC ATTGC AGACCTTGG AAAT ATT CGGATC 4857 

lllllllllll Mill Mill Mill Mill llllllll II Mill llllll 

SBJCT: 474 7 TCCTTAGCTGTGGCTCCGGATGGCACCATCTACATCGCAGACCTCGGGAATATC CGGATC 4806 
QUERY: 4858 AGGGCGGTCAGCAAGAACAAGCCTGTTCTTAATGCCTTCAACCAGTATGAGGCTGCATCC 4917 

I II I II 1 1 1 1 1 1 1 1 Mill lllllllllll II 1 1 1 II II I II M 1 1 II 1 1 1 1 II 

SBJCT: 4807 AGGGCGGTCAGCAAAAACAAACCTGTTCTTAACGCGTTCAACCAGTATGAGGCTGCGTCT 4 866 
QUERY: 4 918 CCCGGAGAGCAGGAGTTATATGTTTTCAACGCTGATGGCATCCACCAATACACTGTGAGC 4977 

II Mill Mill I II II llllllll Mill Mill II Mill llllll 

SBJCT: 4 867 CCGGGAGAACAGGAACTGTACGTGTTCAACGCCGATGGTATCCATCAGTACACCGTGAGC 4 926 

QUERY: 4 978 CTGGTGACAGGGGAGTACTTGTACAATTTCACATATAGTACTGACAATGATGTCACTGAA 5037 

llllllll lllllllllll lllllllllll II II I II I II II I I I I I I I I II 
SBJCT: 4 927 CTGGTGACCGGGGAGTACTTATACAATTTCACCTACAGCGCTGACAATGATGTCACCGAG 4 986 

QUERY: 5038 TTGATTGAC AAT AATGGGAATT CCCTGAAG ATCCGTCGGGACAG CAGTGGCATGCCCCGT 5097 
lllllllllll II lllllllllll llllllll IIIIIIIIIIIIIIIIIIIIIII 
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SBJCT: 4 987 TTGATTGAC AACAACGGGAATTCCCT AAAG ATC CGCCGGGACAGCAGTGGCATGCCC CGA 5046 
QUERY: 5098 CACCTGCTCATGCCTGACAACCAGATCATCACCCTCACCGTGGGCACCAATGGAGGCCTC 5157 

II II I II II II 1 1 1 1 1 1 II 1 1 1 1 II II 1 1 1 II I II MIIIIIIIM lllllllll 

SBJCT: 5047 CACCTGCTC ATGCCTGATAAT C AGATCATC ACC CTT ACGGTGGGCAC CAACGGAGGC CTC 5106 

QUERY: 5158 AAAGTCGTGTCCACACAGAACCTGGAGCTTGGTCTCATGACCTATGATGGCAACACTGGG 5217 

I I I I llllll II llllllllllllll II llllllll llllllll llllllll 
SBJCT: 5107 AAAGCCGTGTCAACGCAGAACCTGGAGCTGGGCCTCATGACTTATGATGGGAACACTGGA 5166 



QUERY: 5218 CTCCTGGCCACCAAGAGCGATGAAACAGGATGGACGACTTTCTATGACTATGACCACGAA 5277 

lllll I I I M I I I I I I III M I I I I llllllll lllll I I I II I I I I I II II I It 
SBJCT: 5167 CTCCTAGCCACCAAGAGCGATGAAACCGGATGGACAACTTTTTATGACTATGACCACGAG 5226 

QUERY: 5278 GGCCGCCTGACCAACGTGACGCGCCCCACGGGGGTGGTAACCAGTCTGCACCGGGAAATG 5337 

lllll llllllll lllll I II I II III M II II II lllll lllllllllllllll 
SBJCT: 5227 GGCCGTCTGACCAATGTGACTCGCCCCACGGGGGTGGTGACCAGCCTGCACCGGGAAATG 5286 

QUERY: 533 8 G AGAAATCT ATT AC CATTGAC ATTG AGAACTCC AAC CGTGATGATG ACGTCACTGTCATC 53 97 

llllllll II III Illlllllllllllllllllllllli I II llllllll II 
SBJCT: 5287 G AG AAATCC ATC AC CGTTGAC ATTG AGAACTCC AAC CGTGATAACGATGTCACTGTG ATT 5346 

QUERY: 5398 ACCAAC CTCTCTT C AGTAGAGGCCT CCT AC ACAGTGGTACAAGATC AAGTTCGGAAC AGC 5457 

1 1 1 1 1 1 1 1 Ml III 1 1 1 llllllllllllll IMIIIIIIIIIIIIII lllllllll 

SBJCT: 534 7 ACCAACCTCTCTTCAGTGGAGGCCTCCTACACCGTGGTACAAGATCAAGTGCGGAACAGC 54 06 



QUERY: 5458 TACCAGCTCTGTAATAATGGTACCCTGAGGGTGATGTATGCTAATGGGATGGGTATCAGC 5517 

lllllllllll I II II llllll I II lllll II II II Mill lllll 
SBJCT: 5407 TACCAGCTCTGCAGCAACGGGACCCTGCGCGTCATGTACGCCAACGGCATGGGCGTCAGC 5466 

QUERY: 5518 TTCCACAGCGAGCCCCATGTCCTAGCGGGCACCATCACCCCCACCATTGGACGCTGCAAC 5577 

llll II Mill II 1 1 1 1 Mill II MUM IIIMIIIIIIM II lllll III 

SBJCT: 5467 TTCCACAGCGAGCCCCACGTCCTCGCAGGCACCCTCACCCCCACCATCGGGCGCTGTAAC 5526 

QUERY: 5578 ATCTCCCTGCCTATGGAGAATGGCTTAAACTCCATTGAGTGGCGCCTAAGAAAGGAACAG 5637 

lllllllllll llllllll III I llllllll IMMMIMI II lllllllll 
SBJCT: 5527 ATCT CCCTGCCC ATGGAGAACGGCCTGAACT CCATCGAGTGGCGCCTGAGGAAGGAACAG 5586 

QUERY: 563 8 ATTAAAGGC AAAGTCAC CAT CTTTGGC AGG AAGCTCCGGGT C C ATGGAAGAAAT CTC TTG 5697 

II II I I II I I I II I II I II II I I I I I llllllll llllllll lllll II III II 
SBJCT: 5587 ATTAAAGGC AAAGT CACCAT CTTTGGGAGG AAGCTTCGGGT CCACGGAAGGAAC CTCCTG 5646 

QUERY: 5698 TCCATTGACTATGATCGAAATATTCGGACTGAAAAGATCTATGATGACCACCGGAAGTTC 5757 

llllllll lllll llllllll II lllll IMMMIMI MIMIIIIIIIIII 

SBJCT: 5647 TCCATTGATTATGACCGAAATATCCGCACTGAGAAGATCTATGACGACCACCGGAAGTTC 5706 
QUERY: 5758 ACCCTGAGGATCATTTATGACCAGGTGGGCCGCCCCTTCCTCTGGCTGCCCAGCAGCGGG 5817 

I MM I Ml II Ml I MMMM llll II M 1 1 1 M I M 1 1 lllll llllllll II 

SBJCT: 5707 ACCCTGAGGATCATTTATGACCAGGTGGGCCGCCCCTTCCTGTGGCTCCCCAGCAGTGGA 5766 

QUERY: 5818 CTGGCAGCTGTCAACGTGTCATACTTCTTCAATGGGCGCCTGGCTGGGCTTCAGCGTGGG 5877 

lllll II lllll II II lllllllllll lllllllllll II II lllll III 
SBJCT: 5767 CTGGCGGCCGTCAATGTCTCCTACTTCTTCAACGGGCGCCTGGCCGGCCTCCAGCGCGGG 5826 

QUERY: 5878 GCCATGAGCGAGAGGACAGACATCGACAAGCAAGGCCGCATCGTGTCCCGCATGTTCGCT 5937 

MM I I I II II M I I I II II II I llllllllllllll II llllllll llllllll 
SBJCT: 5827 GCC^TGAGCGAGAGGACAGACATTGAGAAGCAAGGCCGGATTGTGTCCCGAATGTTCGCC 5886 

QUERY: 593 8 GACGGGAAAGTGTGGAGCTACTCCTACCTTGACAAGTCCATGGTCCTCCTGCTTCAGAGC 5997 

lllllllllll llllllll I III llll I MM 1 1 II II MM 1 1 1 1 1 1 II I llllll 

SBJCT: 5887 GACGGGAAAGTCTGGAGCTATTCCTACCTTGACAAGTCCATGGTCCTCCTGCTGCAGAGC 5946 
QUERY: 5998 CAACGTCAGTATATATTTGAGTATGACTCCTCTGACCGCCTCCTTGCCGTCACCATGCCC 6057 

II llllllll llllllll MIMI 1 1 II 1 1 1 M 1 1 II M I II IMIIIIMIII 

SBJCT: 594 7 CAGCGTCAGTACATATTTGAATATGACTCCTCTGACCGCCTCCACGCAGTCACCATGCCC 6006 
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QUERY: 6058 AGCGTGGCCCGGCACAGCATGTCCACACACACCTCCATCGGCTACATCCGTAATATTTAC 6117 

II II II II I I I II I I I II il II I I lllllilllM lllllilllM II llllll 
SBJCT: 6007 AGTGTCGCCCGGCACAGCATGTCCACGCACACCTCCATTGGCTACATCCGGAACATTTAC 6066 

QUERY: 6118 AACCCGCCTGAAAGCAATGCTTCGGTCATCTTTGACTACAGTGATGACGGCCGCATCCTG 6177 

Mill II llllllll II I II Ml M I I I I III I I I II III II II II I I II I I M II 
SBJCT: 6067 AACCCACCGGAAAGCAACGCCTCGGTCATCTTTGACTACAGTGATGACGGCCGCATCCTG 6126 

QUERY: 6178 AAGACCTCCTTTTTGGGCACCGGACGCCAGGTGTTCTACAAGTATGGGAAACTCTCCAAG 6237 

IIMI II II llllllllll llllllllllllll Mill II Mill llllll 
SBJCT: 6127 AAGACGTCTTTCCTGGGCACCGGGCGCCAGGTGTTCTATAAGTACGGAAAACTGTCCAAG 6186 

QUERY: 6238 TTATCAGAGATTGTCTACGACAGTACCGCCGTCACCTTCGGGTATGACGAGACCACTGGT 6297 

Mill IIMI IMIMIMM M IMIIIIIIIIIII II II II I Ml M Mill 

SBJCT: 6187 TTATCGGAGATCGTCTACGACAGCACTGCCGTCACCTTCGGCTATGACGAGACCACTGGC 6246 
QUERY: 6298 GTCTTGAAGATGGTCAACCTCCAAAGTGGGGGCTTCTCCTGCACCATCAGGTACCGGAAG 6357 

III llllllllll II llllllll 1 1 1 1 1 1 ! 1 1 ) ! 1 1 f 1 1 1 1 1 1 1 1 1 M 1 1 1 Ml 

SBJCT: 6247 GTCCTGAAGATGGTGAATCTCCAAAGCGGGGGCTTCTCCTGTACCATCAGGTACCGAAAG 6306 
QUERY: 6358 ATTGGCCCCCTGGTGGACAAGCAGATCTACAGGTTCTCCGAGGAAGGCATGGTCAATGCC 6417 

I II Mill llllllllllllll MIMIMIM 1 1 1 1 1 1 1 M 1 1 1 MM Ml 

SBJCT: 6307 GTCGGGCCCCTCGTGGACAAGCAGATTTACAGGTTCTCTGAGGAAGGCATGATCAACGCC 6366 
QUERY: 6418 AGGTTTGACTACACCTATCATGACAACAGCTTCCGCATCGCAAGCATCAAGCCCGTCATA 6477 

IIMI II llllllll II I II I II II 1 1 1 II I M 1 1 1 1 lllllllllllllllll 

SBJCT: 6367 AGGTTCGATTACACCTACCACGACAACAGCTTCCGCATCGCCAGCATCAAGCCCGTCATC 6426 
QUERY: 6478 AGTGAGACTCCCCTCCCCGTTGACCTCTACCGCTATGATGAGATTTCTGGCAAGGTGGAA 6537 

MMMMMIMI II III M III II II 1 1 II M I II II I II II I II II II II Ml II 

SBJCT: 6427 AGTGAGACTCCCCTTCCCGTTGACCTCTACCGCTACGATGAGATTTCTGGCAAGGTGGAA 6486 
QUERY: 653 8 CACTTTGGTAAGTTTGGAGTCATCTATTATGACATCAACCAGATCATCACCACTGCCGTG 6597 

Mill II Mill II llllllll II I MM I II MM II II 1 1 II I II II II M 

SBJCT: 6487 CACTTCGGCAAGTTCGGGGTCATCTACTACGACATCAACCAGATCATCACCACTGCCGTC 6546 
QUERY: 6598 ATGACCCTC AGC AAAC ACTTCGACACCC ATGGGCGGAT CAAGGAGGTC C AGT ATG AGATG 6657 

Mill llllllll Mill MMIMMIMM llllllll II MMMMIMI 

SBJCT: 6547 ATGACACTCAGCAAGCACTTTGACACCCATGGGCGCATCAAGGAAGTGCAGTATGAGATG 6606 
QUERY: 6658 TTCCGGTCC CTC ATGT ACTGGATGACGGTG CAATATGACAG CATGGGCAGGGTGATC AAG 6717 

I III II II II M 1 1 MM II I II II II I II M I III II Ml MIMIMIM llllll 

SBJCT: 6607 TTCCGGTCCCTCATGTACTGGATGACGGTGCAATATGACAGTATGGGCAGGGTCATCAAG 6666 
QUERY: 6718 AGGG AGCTAAAACTGGGGCC CT ATGCCAAT ACC ACG AAGTACAC CT ATGACT ACGATGGG 6777 

IIMI II MMIMIMMMMMM Mill II II 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 III 

SBJCT: 6667 AGGG AACTG AAACTGGGGCC CTATGCCAAC ACC ACAAAGTACAC CT ATG ACT ACGACGGG 6726 
QUERY: 6778 GACGGGCAGCTCCAGAGCGTGGCCGTCAATGACCGCCCGACCTGGCGCTACAGCTATGAC 6837 

Mill 1 1 1 1 1 1 i 1 1 1 1 lllllllllllllllll II llllllll II IMIIIIII 

SBJCT: 6727 GACGGCCAGCTC CAGAGTGTGGCCGTCAATGAC CGGCCTAC CTGGCGTT ATAGCTATGAC 6786 

QUERY : 6838 CTTAATGGGAATCTCCACTTACTGAACCCAGGCAACAGTGTGCGCCTCATGCCCTTGCGC 6897 

II llllllll II III I II llllllll lllllll MMIMIMI II III 
SBJCT: 6787 CTCAATGGGAACCTGCACCTGCTAAACCCAGGAAACAGTGCTCGCCTCATGCCGTTACGC 6846 

QUERY: 6898 TATG AC CTC CGGGATCGGAT AACCAGACTCGGGGATGTGCAGTACAAAATTG ACGACGAT 6957 

IMIMIMM II MMIMIMI II Mill llllllllllllll II II III 

SBJCT: 6847 TATGACCTCCGTGACCGGATAACCAGGCTAGGGGACGTGCAGTACAAAATCGATGATGAT 6906 
QUERY: 6958 GGCTATCTGTGCCAGAGAGGGTCTGACATCTTCGAATACAATTCCAAGGGCCTCCTAACA 7017 

llllll I MMIMIMI MMIMIMI IIIIIMI IMIMIMM Mill 

SBJCT: 6907 GGCTATTTATGCCAGAGAGGATCTGACATCTTTGAATACAACTCCAAGGGCCTTCTAACG 6966 
QUERY: 7018 AGAGCCTACAAO^GGCCAGCGGGTGGAGTGTCCAGTACCGCTATGATGGCGTAGGACGG 7077 

Mill II II Ml II 1 1 Ml M III Ml II II MM II M II Ml III I M I I II 

SBJCT: 6967 AGAGCGTACAACAAGGCCAGCGGGTGGAGTGTGCAGTACCGCTATGATGGCGTGAGCCGC 7026 
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QUERY: 7078 CGGGCTTCCTACAAGACCAACCTGGGCCACCACCTGCAGTACTTCTACTCTGACCTCCAC 7137 

ii ii inn 111 ii ii ii ii ii i mi 1 1 1 1 1 1 1 1 milium n iiimiii 

SBJCT: 7027 CGGGCTTCCTACAAGACCAACCTGGGCCACCACCTACAGTACTTCTATTCCGACCTCCAC 7086 
QUERY: 713 8 AACCCG ACGCGC AT CAC CCATGTCT ACAAT CACTCC AACTCGGAGATT ACCTCACTGT AC 7197 

Mil II II llillllllll Mill Mlllllllll Mill IIIMIII III 

SBJCT: 7087 CACCCCACACGTATCACCCATGTTTACAAC CACTCC AACTCTGAGATCACCTCACTCT AC 7146 
QUERY: 7198 TACGACCTCCAGGGCCACCTCTTTGCCATGGAGAGCAGCAGTGGGGAGGAGTACTATGTT 7257 

II I II II 1 1 II M II 1 1 II M 1 1 1 1 1 II M II MM I IIIIIIII MMIMIMM 

SBJCT: 7147 T ATGAC CTC CAGGGCCACCT CTTTGCCATGGAG AGCAGT AGTGGGG AAG AGT ACTATGTT 7206 
QUERY: 7258 GCCTCTGATAACACAGGGACTCCTCTGGCTGTGTTCAGCATCAACGGCCTCATGATCAAA 7317 

Mill IIIMIII 1 1 1 M 1 1 1 1 1 1 M 1 1 > I II II Mill IIIIIIIIIIIMI 

SBJCT: 7207 GCCTCAGATAACACCGGGACTCCTCTGGCTGTTTTTAGTATCAATGGCCTCATGATCAAG 7266 
QUERY: 7318 C AGCTG CAGTACACGGC CT ATGGGGAGATTT ATT ATGACTC CAAC CCCG ACTT C CAG ATG 7377 

II II II Mill 1 1 1 II Ml I M M 1 1 M llillllllll II Mill llllll 

SBJCT: 7267 CAACTCCAATACACAGCCTATGGGGAGATTT ACT ATGACTC CAATCC AG ACTTT CAG ATG 7326 

QUERY: 7378 GTCATTGGCTTCCATGGGGGACTCTATGACCCCCTGACCAAGCTGGTCCACTTCACTCAG 7437 

Mill IIIIIIII II II Mill IIIIIIII IIIIIIII II Mill II III 
SBJCT: 7327 GTCATCGGCTTC CACGGAGG CC TCTACGACCCC CTCAC CAAGCTCGTTC ACTTT ACG CAG 73 86 

QUERY: 7438 CGTGATTATGATGTGCTGGCAGGACGATGGACCTCCCCAGACTATACCATGTGGAAAAAC 7497 

Mlllllllll i 1 1 1 1 1 1 1 It 1 1 M Mill Mill Mill MINIUM II 

SBJCT: 73 87 CGTGATTATGACGTGCTGGCAGGACGGTGGACGTCCCCCGACTACACCATGTGGAGGAAT 7446 
QUERY: 7498 GTGGGCAAGGAGCCGGCCCCCTTTAACCTGTATATGTTCAAGAGCAACAATCCTCTCAGC 7557 

iiiiiiiiMiiii iiiiiiii mum Milium immiiii mil 

SBJCT: 7447 GTGGGCAAGGAGCCAGCCCCCTTCAACCTGTACATGTTCAAGAACAACAATCCACTCAGT 7506 
QUERY: 7558 AGTGAGCTAGATTTGAAGAACTACGTGACAGATGTGAAAAGCTGGCTTGTGATGTTTGGA 7617 

I llllll Mill I Ml I III 1 1 1 Ml I II Mill IIIIIIII Mllllllllll 

SBJCT: 7507 AATGAGCTGGATTTAAAGAACTACGTGACAGACGTGAAGAGCTGGCTCGTGATGTTTGGA 7566 
QUERY: 7618 TTTCAGCTTAGCAACATCATTCCTGGCTTCCCGAGAGCCAAAATGTATTTCGTGCCTCCT 7677 

IIIIIIII lllllllllllllllll Mill II II 1 1 1 M 1 1 1 1 1 II I I M II II I 

SBJCT: 7567 TTTCAGCTCAGCAACATCATTCCTGGATTCCCAAGAGCCAAAATGTATTTTGTGCCTCCC 7626 
QUERY: 7678 CCCT ATGAATTGTC AG AGAGTC AAG CAAGTGAG AATGG ACAGCT CATTAC AGGTGTCCAA 7737 

IMMIIII 1 1 1 1 1 1 1 1 1 1 I Ml 1 1 1 1 1 III Ml 1 1 1 1 1 1 1 1 1 1 1 II 1 1 II M II II 

SBJCT: 7627 CCCT ATGAACTGTCAGAGAGCC AAG CAAGTGAG AATGG ACAGCT CATTACAGGTGTCC AG 7686 
QUERY: 7738 CAGACAACAGAG AG ACATAACC AGG CCTTC ATGGCT CTGG AAGGACAGGTCATT ACT AAA 7797 

llllll MM II II II III 1 1 Ml II 1 1 lllllll MMMIMIMM Mill 

SBJCT: 7687 CAGACAACAGAG AGGCATAACC AGG CCTTTCTGGCT CT AGAAGGAC AGGTCATCTCT AAA 7746 
QUERY: 7798 AAGCTCCACGCCAGCATCCGAGAGAAAGCAGGTCACTGGTTTGCCACCACCACGCCCATC 7857 

IIIIIIII II I III III I MM II I MM Mlllllllll II IIIIIMIIIII 

SBJCT: 7747 AAGCTCCATGCAGGCATCCGAGAGAAAGCAGGCCACTGGTTTGCTACGACCACGCCCATC 7806 

QUERY: 7858 ATTGGCAAAGGCATCATGTTTGCCATCAAAGAAGGGCGGGTGACCACGGGCGTGTCCAGC 7917 

II lllllllllllllllll I I I I I I II II I II I II II I III II I I IIIIIIII III 
SBJCT: 7807 AT CGGC AAAGGC ATCATGTT CGCCATCAAAGAAGGGCGGGTGAC CACAGGCGTGTCT AGC 7866 

QUERY: 7918 ATCGCCAGCGAAGATAGCCGCAAGGTGGCATCTGTGCTGAACAACGCCTACTACCTGGAC 7977 

IIIIIIII II II llillllllll Mill III lllllllllllllllll Mill 
SBJCT: 7867 ATCGCCAGTGAGGACAGCCGCAAGGTAGCATCCGTGTTGAACAACGCCTACTACTTGGAC 7926 

QUERY: 7978 AAGATGCACTACAGCATCGAGGGCAAGGACACCCACTACTTTGTGAAGATTGGCTCAGCC 8037 

III III III IIIMIII Ml MMMMIMI IIIMIII IIIIIIII II MM 

SBJCT: 7927 AAGATGCACTACAGCATCGAGGGCAAGGACACACACTACTTCGTGAAGATCGGTGCAGCG 7986 
QUERY: 8038 G ATGGCGACCTGGT CAC ACTAGGCACCACC ATCGGC CGCAAGGTGCT AG AGAGCGGGGTG 8097 

II II IIIIIIII II II II IIIIIIII II MIMIIMM MMIMIMM 

SBJCT: 7987 GACGGTGACCTGGTTACGCTGGGGACCACCATTGGGCGCAAGGTGCTGGAGAGCGGGGTG 8046 
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QUERY: 8098 AACGTGACCGTGTCCCAGCCCACGCTGCTGGTCAACGGCAGGACTCGAAGGTTCACGAAC 8157 

I II II I I I llll II I I I M I II I I I I I I I II I II II II I I I II I I II I I I I I I I III 
SBJCT: 8047 AACGTG ACCGTGTC ACAGC C CACGCTGCTGGTG AACGGCAGGACTCGAAGGTTC ACC AAC 8106 



10 



QUERY: 8158 ATTGAGTTCCAGTACTCCACGCTGCTGCTCAGCATCCGCTATGGCCTCACCCCCGACACC 8217 

Mill I I II II II Ml I I I I I I I I II I I Ml II I Mill I III II I II I I I I I I I I 

SBJCT: 8107 ATTGAATTCCAGTACTCCACGCTGCTGCTCAGCATACGCTACGGCCTCACCCCCGACACA 8166 

QUERY: 8218 CTGGACGAAGAGAAGGCCCGCGTCCTGGAC CAGGCGAG ACAGAGGG CCCTGGGC ACGGCC 8277 

Mill 1 1 1 1 1! 1 1 1 III 1 1 1 1 1 1 1 II II II I 111 II II Ml INN III I 1 1 III 

SBJCT: 8167 CTGGATGAAGAGAAGGCCCGCGTCCTGGACCAAGCGCGACAGAGGGCCCTGGGTACTGCC 8226 



QUERY: 8278 TGGG CCAAGGAGCAGCAGAAAG CCAGGG ACGGGAGAGAGGGGAG CCGCCTGTGG ACTG AG 8337 

15 I II I I I II I I I I I I II II I I I I I II II II II I I I II II II I I I I I I I I I I I I I Mil 

SBJCT: 8227 TGGGCCAAGGAGCAGCAGAAAGCCAGGG ACGGG AGAGAGGGCAG CC GTCTGTGG ACGGAG 8286 



20 



QUERY: 833 8 GGCGAGAAGCAGCAGCTTCTGAGCACCGGGCGCGTGCAAGGGTACGAGGGATATTACGTG 83 97 

I II I I I I I I I I I II || MIMIII II II llllllll I I Mill lllllllli 
SBJCT: 8287 GGCGAG AAG CAGCAACTCCTGAGCACGGGACGGGTG CAAGGTT ATG AGGGCT ATTACGTG 8346 



25 



30 



QUERY: 8398 CTTCCCGTGGAGCAATACCCAGAGCTTGCAGACAGTAGCAGCAACATCCAGTTTTTAAGA 8457 

Mill Mill II lllllllllll II II 1 1 1 II II II II 1 1 1 1 1 1 MM I MIMI 

SBJCT: 8347 CTTCCGGTGGAACAGTACCCAGAGCTGGCAGACAGTAGCAGCAACATCCAGTTCTTAAGA 8406 

QUERY: 8458 CAGAATGAGATGGGAAAGAGGTAACAAAATAATCTGCTGCCATTCCTTGTCTGAATGGCT 8517 

I MM Mill II II llll II I MM MIMM lllllllli Ml llll Mill 

SBJCT: 8407 CAGAATGAGATGGGAAAGAGGTAACAAAATAACCTGCTGCCACCTCTTCTCTGGGTGGCT 8466 

QUERY: 8518 C AGC AGGAGT AACTGTT ATC TCCTC TCCTAAGGAGATG AAG ACCTAACAGGGGC ACTGCG 8577 

lllllllli MIMI I 1 1 MM MIMMIMI I II I II 1 1 M II 1 1 1 1 1 1 II I I 

SBJCT: 8467 CAGCAGGAGCAACTGTGACCTCCTCTCCTAAGGAGACGAAGACCTAACAGGGGCACTGAG 8526 



QUERY: 8578 GCTGGGCTGCTTTAGGAGACCAAGTGGCAAGAAAGCTCACATTTTTTGAGTTCAAATGCT 8637 

35 II llll Ml II Mill II I III llllllll Mill I Mill II Ml II MIMI III 

SBJCT: 8527 GCCGGGCTGCTTTAGGACCCCAAGTGGCAAGAAAGCTCACATTTTTTGAGTTCAAATGCT 8586 



40 



QUERY: 863 8 ACTGTC CAAGCG AGAAGT CCCTCATCCTGAAGT AGACT AAAGC CCGGCTGAAAATTCCGA 8697 

I M 1 1 1 1 1 M 1 1 II M I M I Ml II I III 1 1 Mill I Ml llll MIMI II 

SBJCT: 8587 ACTGTC CAAGCG CAAAGTCCCTCATCCTGAAGT AGACT AGAGCTCGGCCACAAATTCTGA 8646 



45 



50 



QUERY: 8698 



SBJCT: 8647 



GGAAAACAAAAC 8709 

IIIIIIIMIII 
GGAAAACAAAAC 8658 



SCORE = 1459 BITS (736), EXPECT =0.0 
IDENTITIES = 1081/1196 (90%) 
STRAND = PLUS / PLUS 

QUERY: 270 ATCTGG AATAATGGATGTAAAGGAC CGGCG ACACCG CT CTTTGACC AG AGG ACG CTGTGG 329 

Mill IIIIIIIMIII Mill MIMIII IMMIMIIMM Mill Mill 

SBJCT: 123 ATCTGC AAT AATGGATGTGAAGGAT CGGCG AC ATCG CT CTTTGACC AGGGGACGGTGTGG 182 



55 



60 



65 



QUERY: 330 

SBJCT: 183 

QUERY: 3 90 

SBJCT: 243 

QUERY: 450 

SBJCT: 303 

QUERY: 510 

SBJCT: 363 



CAAAGAGTGTCGCTACACAAGCTCCTCTCTGGACAGTGAGG ACTGC CGGGTGCC CACACA 389 

III MMMMIIMM 1 1 MM 1 1 llll I II II II Ml I II I II I IMIIMI II 

CAAGGAGTGTCGCTACACCAGCTCCTCTCTGGACAGTGAGGACTGCCGTGTGCCCACGCA 242 
GAAATC CT AC AGCT CCAGTG AG ACT CTG AAGGCCT ATG ACCATG AC AGC AGG ATGCACTA 44 9 

III llllllll lllllllllll IIIIIMI I M 1 1 1 i 1 1 1 1 1 1 1 1 M llllllll 

GAAGTCCTACAGTTCCAGTGAGACCCTGAAGGCTTATGACC ATG ACAGC AGAATGCACTA 302 

TGGAAACCGAGTCACAGACCTCATCCACCGGGAGTCAGATGAGTTTCCTAGACAAGGAAC 509 

I I II II II I I I I I II I I II M I lllllllllll lllllllli llllllllll I 
TGGAAACCGAGTCACAGACCTGGTGCACCGGGAGTCCGATGAGTTTTCTAGACAAGGGGC 3 62 

CAACTTCACCCTTGCCGAACTGGGCATCTGTGAGCCCTCCCCACACCGAAGCGGCTACTG 569 

II llllllll II III llll Mill I II II 1 1 II 1 1 1 II 1 1 MM II Mill 

TAATTTCACCCTGGCAGAATTGGGAATCTGCGAGCCCTCCCCACACCGAAGTGGTTACTG 422 
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QUERY: 
SB JCT : 
QUERY: 
SB JCT: 
QUERY: 
SB JCT : 
QUERY: 
SB JCT : 
QUERY: 
SB JCT : 
QUERY: 
SB JCT : 



570 
423 
630 
483 
690 
543 
750 
603 
810 
663 
870 
723 



CTCCGACATGGGGATCCITCACC^GGGCTACrCCCTTAGCACAGGGTCTGACGCCGACTC 629 

IIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIII IIIII IIIIIIII II IIIII 
TTCCGACATGGGGATCCTCCACCAGGGCTACTCCCTGAGCACTGGGTCTGATGCGGACTC 4 82 

CGAC ACCGAGGG AGGGATGT CTCCAGAACACGC CAT CAGACTGTGGGGC AGAGGGAT AAA 689 

i ii mi in i ii ii iii 1 1 1! 1 1 ii 1 1! i ii 1 1 ii i ii ii ii ii i Milium 

GGACACCGAGGGAGGGATGTCTCCAGAACATGCCATCAGACTGTGGGGACGAGGGATAAA 542 

ATCCAGGCGCAGTTCCGGCCTGTCCAGTCGTGAAAACTCGGCCCTTACCCTGACTGACTC 749 

III IIIIIIII II III lllllll II II Mill IIIIIIII IIIIIIII II 
ATCGAGGCGCAGCTCTGGCTTGTCCAGCCGCGAGAACTCAGCCCTTACTCTGACTGATTC 



602 



TGACAACGAAAACAAATCAGATGATGAGAACGGTCGTCCCATTCCACCTACATCCTCGCC 809 

llllll IIIII IIIII Mill II II Mill 1 1 II Ii 1 1 1 1 II II II 1 1 II I I 

TGAC AATGAAAATAAATCGGATGACGACAATGGTCGAC CCATTC CACCT AC ATCCTCGTC 662 

TAGTCTCCTCCCATCTGCTCAGCTGCCTAGCTCCCATAATCCTCCACCAGTTAGCTGCCA 869 

Ml I I II I I I I II I I I I I I I I I I I M I I II I I I I I I I I I I I I I I I I II II II I I II I I I 
TAGCCTCCTCCCATCTGCTCAGCTGCCTAGCTCCCATAATCCTCCACCAGTTAGCTGCCA 722 

GATGCCATTGCTAGACAGCAACACCTCCCATCAAATCATGGACACCAACCCTGATGAGGA 929 

II II II III I I I II I I I I I M I I I I II I I I II I IIIIIIIIIIIIIIIII IIIIIIII 
GATG CC ATTGCT AG ACAGCAAC ACCTCCC ATCAGAT CATGGACACC AAC CCCGATGAGGA 782 



QUERY : 930 ATTCTCCCCCAATTCATACCTGCTCAGAGCATGCTCAGGGCCCCAGCAAGCCTCCAGCAG 

lllllllll 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Ml 1 1 II II II II 1 1 II II 

SB JCT : 783 ATTCTCCCCTAATTCATACCTGCTCAGAGCATGCTCAGGGCCCCAGCAAGCCTCCAGTAG 



989 



842 



QUERY: 990 TGGCCCTCCGAACCACCACAGCCAGTCGACTCTGAGGCCCCCTCTCCCACCCCCTCACAA 1049 

IIIIIIIIIIIIIIIIIIIIIIIIIII II IIIIIIIIIIIIII IIIII Mill II 
SBJCT: 843 TGGCCCTCCGAACCACCACAGCCAGTCAACGCTGAGGCCCCCTCTGCCACCTCCTCATAA 902 

QUERY: 1050 CCACACGCTGTCCCATCACCACTCGTCCGCCAACTCCCTCAACAGGAACTCACTGACCAA 1109 

llllll IIIIIIII IIIIIIII II IIIIIIIIIIIIIIIII IIIIIIIIIIIIII 
SBJCT: 903 CCACACCCTGTCCCACCACCACTCCTCTGCCAACTCCCTCAACAGAAACTCACTGACCAA 962 

QUERY: 1110 TCGGCGGAGTCAGATCCACGCCCCGGCCCCAGCGCCCAATGACCTGGCCACCACACCAGA 1169 

illinium iminnii n 11 n imimmiiiiiiiiimi m ii 

SBJCT: 963 TCGGCGGAGTCAAATCCACGCCCCAGCTCCTGCACCCAATGACCTGGCCACCACGCCGGA .1022 
QUERY: 117 0 GTCCGTTCAGCTTCAGGACAGCTGGGTGCTAAACAGCAACGTGCCACTGGAGACCCGGCA 1229 

IIIIIMIIIII IIIIIIIIIIIIIIIII IIIII IIIIIIII IIIIIIII Mill 

SBJCT: 1023 GTCCGTTCAGCTCCAGGACAGCTGGGTGCTGAACAGTAACGTGCCGCTGGAGACGCGGCA 1082 
QUERY: 123 0 CTTCCTCTTCAAGACCTCCTCGGGGAGCACACCCTTGTTCAGCAGCTCTTCCCCGGGATA 1289 

Illllllllllllll IIIII M lllllllll llllllllllllllll II Mill 

SBJCT: 1083 CTTCCTCTTCAAGACGTCCTCCGGAAGCACACCCCTGTTCAGCAGCTCTTCTCCAGGATA 1142 

QUERY: 1290 CCCTTTGACCTCAGGAACGGTTTACACGCCCCCGCCCCGCCTGCTGCCCAGGAATACTTT 1349 

III lllllllllll II Mill II II II IIIIIIIIIIIIII lllllll II 
SBJCT: 1143 CCCCTTGACCTCAGGGACCGTTTATACACCACCACCCCGCCTGCTGCCACGGAATACATT 1202 

QUERY: 1350 CTCCAGGAAGGCTTTCAAGCTGAAGAAGCCCTCCAAATACTGCAGCTGGAAATGTGCTGC 1409 

III IIIIIIII I I I II I I I I II I II IIIIIIIIIIIIIIIII IIIIIIII II II 
SBJCT: 1203 CTCTAGGAAGGCCTTCAAGCTGAAGAAACCCTCCAAATACTGCAGTTGGAAATGCGCCGC 1262 

QUERY: 1410 CCTCTCCGCCATTGCCGCGGCCCTCCTCTTGGCTATTTTGCTGGCGTATTTCATAG 1465 

iii ii iiiiiiiiiii iiiiiiii mm minimi mimmiii 

SBJCT: 1263 CCTGTCTGCCATTGCCGCTGCCCTCCTTCTGGCCATTTTGCTGGCCTATTTCATAG 1318 

SCORE = 1427 BITS (720), EXPECT = 0.0 
IDENTITIES = 996/1088 (91%) 
STRAND = PLUS / PLUS 

QUERY: 1464 AGTGCCCTGGTCGTTGAAAAACAGCAGCATAGACAGTGGTGAAGCAGAAGTTGGTCGGCG 1523 

I I I I I I I I I I I I I I I I I I I I I I I I 1 I I I I I I I I I I I II II IIIIIIII IIIII II 
SBJCT: 1440 AGTGCCCTGGTCGTTGAAAAACAGCAGCATAGACAGCGGCGAGGCAGAAGTCGGTCGACG 1499 
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QUERY: 1524 GGT AAC ACAAG AAG TC C C AC CAGGGGTG TTT TGG AGGT CAC AAATT CAC AT C AG TCAGC C 1583 

III lllll I I I I I I I I M II I M II I I I Mil II I I I II I I I III I I II II I I I II 
SBJCT: 1500 GGTG AC ACAGG AAG T CC CAC CAGGGGTG TTTTGG AGGT CCC AG ATT CAC AT C AG TCAGC C 1559 

QUERY: 1584 CCAGTTCTTAAAGTTCAACATCTCCCTCGGGAAGGACGCTCTCTTTGGTGTTTACATAAG 1643 

II I I I I I II I I I I I I I I II II I II II llllllll II lllll II II llllllll 
SBJCT: 1560 TCAGTTCTTAAAGTTCAACATCTCCCTGGGGAAGGATGCCCTCTTCGGCGTCTACATAAG 1619 

QUERY: 1644 AAGAGGACTTCCACCATCTCATGCCCAGTATGACTTCATGGAACGTCTGGACGGGAAGGA 1703 

Illllllll llllllllllllll llllllllllllllllllll llllllll lllll 
SBJCT: 162 0 AAGAGGACTGCCACCATCTCATGCACAGTATGACTTCATGGAACGCCTGGACGGAAAGGA 1679 

QUERY: 1704 GAAGTGGAGTGTGGTTGAGT CTC C CAGGGAACGC CGGAGCAT ACAG ACCTTGGTTCAGAA 1763 

i ii i m ii i ii ii ii iiiii iiiiiiiiiiiiiiiiiiii mill 1 1 1 1 iiiii 

SBJCT: 1680 GAAGTGGAGTGTGGTCGAGTCACCCAGGGAACGCCGGAGCATCCAGACCCTGGTGCAGAA 173 9 

QUERY: 1764 TGAAGCCGTGTTTGTGCAGTACCTGGATGTGGGCCTGTGGCATCTGGCCTTCTACAATGA 1823 

II II Mill Illllllll lllllllllllllllllll || llllllllllllll 
SBJCT: 174 0 CGAGGCTGTGTTCGTGCAGTACTTGGATGTGGGCCTGTGGCACCTCGCCTTCTACAATGA 1799 

QUERY: 1824 TGGAAAAGACAAAGAGATGGTTTCCTTCAATACTGTTGTCCTAGATTCAGTGCAGGACTG 1883 

II II Mill llllllll lllllllllll I I I I I I lllllllllllllllllll 
SBJCT: 1800 CGGCAAGGACAAGGAGATGGTCTCCTTCAATACGGTTGTCTTAGATTCAGTGCAGGACTG 1859 

QUERY: 1884 TCCACGTAACTGCCATGGGAATGGTGAATGTGTGTCCGGGGTGTGTCACTGTTTCCCAGG 1943 

MIMI llllllll lllll II lllll lllll II II Ml II 1 1 1 II 1 1 1 1 1 1 1 

SBJCT: 1860 TCCACGAAACTGCCACGGGAACGGCGAATGCGTGTCTGGACTGTGTCACTGTTTCCCAGG 1919 
QUERY: 1944 ATTTCTAGGAGCAGACTGTGCTAAAGCTGCCTGCCCTGTCCTGTGCAGTGGGAATGGACA 2003 

III Mill llllllll llllllllllllllllllll I III II lllll MINI III 

SBJCT: 1920 ATTCCTAGGTGCAGACTGCGCTAAAGCTGCCTGCCCTGTTCTGTGCAGTGGGAATGGACA 1979 
QUERY: 2004 ATATTCTAAAGGGACGTGCCAGTGCTACAGCGGCTGGAAAGGTGCAGAGTGCGACGTGCC 2063 

Mill llllllll llllllllllllll I II 1 1 1 1 1 1 M Mill Mill lllll 

SBJCT: 1980 GTATTCCAAAGGGACATGCCAGTGCTACAGTGGCTGGAAAGGAGCAGAATGCGATGTGCC 2039 
QUERY: 2064 CATGAATCAGTGCATCGATCCTTCCTGCGGGGGCCACGGCTCCTGCATTGATGGGAACTG 2123 

Mini iiiiiiiiiiiiiiiiiiii i iiiiiii i iiiiiii ii iiiii linn iii 

SBJCT: 2040 CATGAACCAGTGCATCGATCCTTCCTGTGGGGGCCACGGCTCCTGCATTGATGGGAACTG 2099 

QUERY: 2124 TGTCTGCTCTGCTGGCTACAAAGGCGAGCACTGTGAGGAAGTTGATTGCTTGGATCCCAC 2183 

II II I lllllllllll lllllllllll II Mill I I I I II I I I I II I I II 
SBJCT: 2100 CGTGTGTGCAGCTGGCTACAAGGGCGAGCACTGCGAAGAAGTGGATTGCTTGGATCCAAC 2159 

QUERY: 2184 CTGCTCCAGCCACGGAGTCTGTGTGAATGGAGAATGCCTGTGCAGCCCTGGCTGGGGTGG 2243 

MIMMIMM II lllllllllll Mill II II llllllll llllllll II 

SBJCT: 2160 CTGCTCCAGCCATGGTGTCTGTGTGAACGGAGAGTGTCTATGCAGCCCCGGCTGGGGCGG 2219 
QUERY: 2244 T CTG AACTGTGAGCTGGCGAGGGTC CAGTGCCCAGACCAGTGC AGTGGGCATGGCACGTA 2303 

II lllll MM III III III II II IIMIIIM llllll llllllllllllll II 

SBJCT: 2220 GCTC AACTG CGAGCTGGCGAGGGTC CAGTGCCCAGACCAGTGT AGTGGGCATGGCACTTA 2279 
QUERY: 2304 CCTGCCTGACACGGGCCTCTGCAGCTGCGATCCCAACTGGATGGGTCCCGACTGCTCTGT 2363 

III llllll I Mllllini III lllll II I HUM 1 1 II I M II 1 1 1 1 III 

SBJCT: 2280 CCTCCCTGACTCTGGCCTCTGCAACTGTGATCCGAATTGGATGGGTCCCGACTGCTCTGT 233 9 
QUERY: 2364 TGAAGTGTGCTCAGTAGACTGTGGCACTCACGGCGTCTGCATCGGGGGAGCCTGCCGCTG 2423 

I II I MM Ml 1 1 II M III II Ml II 1 1 1 MM II Ml II Ml M III 1 1 II Ml I Ml 

SBJCT: 234 0 TGAAGTGTGCTCAGTAGACTGTGGCACTCACGGCGTCTGCATCGGGGGAGCCTGCCGCTG 2399 

QUERY: 2424 TGAAGAGGGCTGGACAGGCGCAGCGTGTGACCAGCGCGTGTGCCACCCCCGCTGCATTGA 2483 

I II Ml II MM I M I I Ml I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I II I I I I I 
SBJCT: 2400 TGAAGAGGGCTGGACAGGCGCGGCTTGTGACCAGCGCGTGTGCCACCCCCGCTGCATTGA 2459 

QUERY: 2484 GCACGGGACCTGTAAAGATGGCAAATGTGAATGCCGAGAGGGCTGGAATGGTGAACACTG 2543 

I III II Mill 1 1 II M HUM 1 1 M II I II II M 1 1 1 II II 1 1 1 M Ml II 1 1 1 1 1 M 

SBJCT: 2460 GCACGGGACCTGTAAAGATGGCAAATGTGAATGCCGAGAGGGCTGGAATGGTGAACACTG 2519 
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QUERY: 2544 CACCATTG 2551 

Illllill 
SBJCT: 2520 CACCATTG 2527 



In this search it was also found that the FCTR3bcd and e nucleic acid had homology 
to six fragments of Gallus gallus partial mRNA for teneurin-2. It has 2780 of 3449 bases 
(80%) identical to bases 3386-6834, 1553 of 1862 bases (83%) identical to bases 1414-3275, 
540 of 628 bases (85%) identical to bases 587-1214, 593 of 725 bases (81%) identical to 
bases 7084-7808, 429 of 515 bases (83%) identical to bases 7895-8409, and 397 of 475 bases 
(83%) identical to bases 20-494 of Gallus gallus partial mRNA for teneurin-2. (EMBL Acc: 
GGA278031) (Table 30). 

Table 30. BLASTN of FCTR3b, c, d, and e against Gallus gallus Teneurin-2 mRNA 

(SEQ ID NO:67) 

> GI | 10241573 | EMB | AJ279Q31 . 1 [GGA279031 GALLUS GALLUS PARTIAL MRNA FOR TENEURIN-2 
(TEN2 GENE) , LONG SPLICE 
VARIANT 
LENGTH = 8409 

SCORE = 1532 BITS (773), EXPECT = 0.0 
IDENTITIES = 2780/3449 (80%) 
STRAND = PLUS / PLUS 

TGATGGTGGCTGTCGAGGGGCATCTCTTCCAGAAGTCATTCCAGGCTTCTCCCAACCTGG 3517 

lllllll II II II Illllill II II II Mill I III lllllllll Ml 
TGATGGTAGCAGTAGAAGGGCATCTATTTCAAAAATCATTTCTGGCATCTCCCAACTTGG 3445 

C CTCCACCTT CATCTGGGAC AAGAC AGATG CGT ATGGC CAAAGGGTGTATGGACT CTCAG 3577 

I I M llllllllllllll Illllill Mill II I III Mill I MM 

CTT AT AC ATT CATCTGGGAC AAAACAGATGC AT ATGGTCAGAAGGTTTATGGGTTGTCAG 3505 
ATGCTGTTGTGTCTGTCGGGTTTGAATATGAGACCTGTCCCAGTCTAATTCTCTGGGAGA 3637 

lllllll II 1 1 1 i I M MIMMMIMM lllllllll I Mill lllllll 

ATGCTGTAGTTTCTGTGGGTTTTGAATATGAGACTTGTCCCAGTTTGATTCTGTGGGAGA 3565 
AAAGGACAGCCCTCCTTCAGGGATTCGAGCTGGACCCCTCCAACCTCGGTGGCTGGTCCC 3697 

lllllll II II II II Mill Mill M II Mill II II II Mill 

AAAGGACTGCGCTG CTGCAAGGATTTGAGCT AGATCCTTCCAAT CT AGGAGG ATGGTCTT 3625 
T AGACAAAC ACC AC ATC CTC AATGT T AAAAGTGGAATC CTACAC AAAGGCACTGGGGAAA 3757 

I II 1 1 1 1 1 II I II Mill II Mill II I MIIIIMM III MM 

TGGATAAACATCATGTACTGAATGTCAAGAGTGGTATATTGCACAAAGGCAATGGAGAAA 3685 
ACCAGTTCCTGACCCAGCAGCCTGCCATCATCACCAGCATCATGGGCAATGGTCGCCGCC 3817 

I Mill II II llllllll II I II lllllll) Mill Mill Mill 

ATCAGTTTCTAACTCAGCAGCCAGCTGTGATAACCAGCATTATGGGGAATGGGCGCCGAA 3745 
GGAGCATTTCCTGTCCCAGCTGCAACGGCCTTGCTGAAGGCAACAAGCTGCTGGCCCCAG 3 877 

I Mill Illllill Illllill II Mill Mill II Mill IIIMM I 

GAAGCATATCCTGTCCTAGCTGCAATGGTCTTGCAGAAGGAAATAAGCTTTTGGCCCCTG 3 805 
TGGCTCTGGCTGTTGGAATCGATGGGAGCCTCTATGTGGGTGACTTCAATTACATCCGAC 3 937 

I M Mill II Mill Mill lllllll III II II II Illllill II I 

TAGCACTGGCAGTGGGAATTGATGGAAGCCTCTTTGTTGGAGATTTTAATTACATTCGGC 3865 
GCATCTTTCCCTCTCGAAATGTGACCAGCATCTTGGAGTTACGAAATAAAGAGTTTAAAC 3 997 

I Mill II II I llllllll Mill 1 1 1 1 1 1 I I III II I II II II 1 1 1 II 
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QUERY: 


3458 


SBJCT : 


3386 


QUERY: 


3518 


SBJCT : 


3446 


QUERY: 


3578 


SBJCT : 


3506 


QUERY: 


3638 


SBJCT : 


3566 


QUERY: 


3698 


SBJCT : 


3626 


QUERY: 


3758 


SBJCT : 


3686 


QUERY: 


3818 


SBJCT : 


3746 


QUERY: 


3878 


SBJCT: 


3806 


QUERY: 


3938 



SBJCT: 3866 GTATCTTCCCATCCAGGAATGTGACTAGCATATTGGAGCTGAGAAATAAAGAGTTTAAAC 3 925 

QUERY: 3 998 ATAGCAACAACCCAGCACACAAGTACTACTTGGCAGTGGACCCCGTGTCCGGCTCGCTCT 4057 

IIIIIIIIII II II IIIII IIIII I I I I lllllllllll II IIIII II I 
SBJCT: 3 926 ATAGCAACAATCCTGCTCACAAATACTATCTGGCCGTGGACCCCGTTTCGGGCTCCCTGT 3 985 

QUERY: 4058 ACGTGT CCG ACACC AACAGCAGGAGAAT CT ACCGCGTC AAGTCTCTGAGTGG AACCAAAG 4117 

1 1 1 1 ii illinium i i n in iiiii iiiii i in n mi 

SBJCT: 3 986 ACGT AT CAGACACC AAC AGCCG ACGGATAT ACAAAGTC AAATCT CTT ACTGGCACGAAAG 4045 

QUERY: 4118 ACCTGGCTGGGAATTCGGAAGTTGTGGCAGGGACGGGAGAGCAGTGTCTACCCTTTGATG 4177 

IIIIIIIIII IIIII IIIII II II IIIII llllllll II II IIIIIIIIII 
SBJCT: 4046 ACCTGGCTGGTAATTCTGAAGTGGTAGCGGGGACTGGAGAGCAATGCCTGCCCTTTGATG 4105 

QUERY: 4178 AAGCCCGCTGCGGGGATGGAGGGAAGGCCATAGATGCAACCCTGATGAGCCCGAGAGGTA 4237 

IIIII I II II lllllllllll II I II llllllll IIIII II llll I 
SBJCT: 4106 AAGC CAGATGTGGAGATGGAGGGAAAGCAGTGG ACG CAACCCTAATGAGTCCTCGAGGAA 4165 

QUERY: 423 8 TTGCAGTAGACAAGAATGGGCTCATGTACTTTGTCGATGCCACCATGATCCGGAAGGTTG 4297 

lllllll II III llll llllllll IIIII llllllll IIIII II II II I 
SBJCT: 4166 TTGCAGTGGATAAGTATGGACTCATGTATTTTGTTGATGCCACTATGATTCGAAAAGTGG 4225 

QUERY: 4298 ACCAGAATGGAATCATCTCCACCCTGCTGGGCTCCAATGACCTCACTGCCGTCCGGCCGC 4357 

I lllllllllll II II II II II I I I I I I I M II il II I lllllllllll II I 
SBJCT: 4226 ATCAGAATGGAATT ATATCAACT CTGCTGGGCTCCAATGACCTAACTGC CGTCCGACCT C 4285 

QUERY: 4 358 TGAGCTGTGATTCCAGCATGGATGTAGCCCAGGTTCGTCTGGAGTGGCCAACAGACCTTG 4417 

I llll II llll II III llllllll llllll II lllllllllll II II II I 
SBJCT: 4286 TAAGCTGTGATTCCAGCATGGATGTCAGCCAGGTACGGCTGGAGTGGCCTACTGATCTCG 4345 

QUERY: 4418 CTGTCAATC CCATGGAT AACTCCTTGTATGTTCT AGAG AACAATGT CAT CCTT CGAATCA 4477 

inn iiiiiiiiii iiiii i mn 1 1 1 1 1 1 1 1 n ii 1 1 ii i ii mi 

SBJCT: 4346 CTGTCGATCCCATGGACAACTCACTTTATGTCCTAGAGAACAATGTTATTTTACGGATCA 4405 

QUERY: 4478 CCGAGAACCACCAAGTCAGCATCATTGCGGGACGCCCCATGCACTGCCAAGTTCCTGGCA 4537 

I II IIIII IIIII IIIII IIIII I I III II llll llll IIIII llllllll I 
SBJCT: 44 06 CAG AAAACC ATCAAGTT AGC ATTATTGCTGGACGCC CC ATGCACTGCCAGGT T C CTGGT A 4465 

QUERY: 4538 TTGACTACTCACTCAGCAAACTAGCCATTCACTCTGCCCTGGAGTCAGCCAGTGCCATTG 4597 

I llllllll II llllllll II IIIII II II II II llllllllllllllll 
SBJCT: 4466 TAGACTACTCTCTTAGCAAACTGGCTATTCATTCCGCACTTGAATCAGCCAGTGCCATTG 4525 

QUERY: 4598 CCATTTCTCACACTGGGGTCCTCTACATCACTGAGACAGATGAGAAGAAGATTAACCGTC 4657 

llll II IIIII II II II lllllll I I I I I I 1 I I I t I II II IIIII II I 
SBJCT: 4526 CCATCTCACACACAGGAGTTCTTTACATCAGTGAGACAGATGAAAAAAAAATTAATCGGC 4585 

QUERY: 4658 TACGCCAGGTAACAACCAACGGGGAGATCTGCCTTTTAGCTGGGGCAGCCTCGGACTGCG 4717 

IIIIIIIIIIIII IIIII II II II llllll I II llllllll II IIIII I 
SBJCT: 4586 TACGCCAGGTAACTACCAATGGAGAAATATGCCTTCTTGCAGGGGCAGCTTCAGACTGTG 4645 

QUERY: 4718 ACTGCAAAAACGATGTCAATTGCAACTGCTATTCAGGAGATGATGCCTACGCGACTGATG 4777 

I llllllll llllllll II II llllllll II lllllll II II lllllll 
SBJCT: 4 646 ATTGCAAAAATG ATGTCAACTGT AATTGCT ATT CTGGGGATGATGGGTATGC CACTGATG 4705 

QUERY: 4778 CCAT CTTGAATTCCCCATCATCCTTAGCTGT AG CTC CAGATGGT ACC ATTTACATTGCAG 4837 

lllllll IIIII IIIII lllllllllll II I II III I I I II II I IIIII II I 
SBJCT: 4706 CCAT CTTAAATTCACCATCTTCCTTAGCTGTGG CCCCAGATGGT ACC ATCTACATAGCTG 4765 

QUERY: 4 838 ACCTTGGAAATATTCGGATCAGGGCGGTCAGCAAGAACAAGCCTGTTCTTAATGCCTTCA 4897 

I II llllllll II II IIIII IIIII II llll III llllllll I II I 
SBJCT: 4766 ATCTCGGAAATATCCGCATTAGGGCTGTCAGTAAAAACAGGCCCATTCTTAATTCTTTTA 4 825 

QUERY: 4898 ACCAGTATGAGGCTGCATCCCCCGGAGAGCAGGAGTTATATGTTTTCAACGCTGATGGCA 4 957 

llll IIIII llllllll II IIIII llllll I IIIII IIIII llllllll I 
SBJCT: 4826 ACCAAT ATG AAG CTGC ATCTCC AGG AG AAC AGG AGCTGT ATGTCTT CAATGCTGATGGGA 4 885 

QUERY: 4 958 TCCACCAATAC^CTGTGAGCCTGGTGACAGGGGAGTACTTGTACAATTTCACATATAGTA 5017 
I IIIII llllll I IIIII II II I I II I II II II II II II II I IN IIIII I 
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SBJCT: 4 886 TT CACC AGT ACACT CTC AGCCTTGTTACCGGGG AGT ACTTGT AC AATTTCAC CT ATAGCA 4 945 

QUERY: 5018 C TG A CAATG ATG TCACT G AATTG AT TG ACAAT AATGGG AATT C C CTG AAG AT C C GT C GGG 5077 

III II IIIIIIII II llll llll Mill II III Mill lllllllll 
SBJCT: 4946 GTGATAACGATGTCACCGAGGTGATGGACAGCAATGGCAACTCCTTGAAGGTCCGTCGGG 5005 

QUERY: 5078 ACAGCAGTGGCATGCCCCGTCACCTGCTCATGCCTGACAACCAGATCATCACCCTCACCG 5137 

I III II IIIIIIII II I II IIIIIIII II Mill llll II III 
SBJCT: 5006 ATGCCAGCGGAATGCCCCGCCATTT ACTGATGC CTGATAATCAGATTGT CACGCTGGCCG 5065 

QUERY: 513 8 TGGGCACCAATGGAGGCCTCAAAGTCGTGTCCACACAGAACCTGGAGCTTGGTCTCATGA 5197 

I Mill Mill II MUM I II II II llll MUM Mill I llll 

SBJCT: 5066 TTGGCACTAATGGTGGACTCAAACTAGTCTCAACGCAGACCCTGGAACTTGGATTAATGA 5125 

QUERY: 5198 CCTATG ATGGCAAC ACTGGGCTCCTGGC CAC CAAGAGCGATGAAAC AGG ATGGACGACTT 5257 

I III I II llll III III I II II Mill IMMMMIIMMM II I 
SBJCT: 5126 CTTATAACGGAAACAGTGGTCTCTTAGCAACGAAGAGTGATGAAACAGGATGGACAACAT 5185 

QUERY: 5258 TCTATGACTATGACCACGAAGGCCGCCTGACCAACGTGACGCGCCCCACGGGGGTGGTAA 5317 

I lllllllllll II Mill I M I M 1 1 1 1 1 II II II Mill II lllllll 

SBJCT: 5186 TTTATG ACT ATGATCATGAAGGGCGCCTGAC CAATGT AACACGT CC CACTGGAGTGGTAA 5245 

QUERY: 5318 CCAGTCTGC ACCGGGAAATGGAG AAATC TATTACCATTGAC ATTGAGAACT C CAACCGTG 5377 

I II II II II IIIIIIII II lllllllllll lllllllllll II II II I 
SBJCT: 524 6 CT AGCCTTC ATCGAGAAATGGAAAAGTCT ATTACCATCGAC ATTG AGAATT CTAAT CGGG 5305 

QUERY: 5378 ATGATGACGTCACTGTCATCACCAACCTCTCTTCAGTAGAGGCCTCCTACACAGTGGTAC 5437 

MIIIII Mill IIIIIIII II Mill II II Mill Mill Mill II I 

SBJCT: 5306 ATGATGATGTCACGGTCATCACAAATCTCTCCTCTGTGGAGGCTTCCTATACAGTTGTTC 5365 
QUERY: 543 8 AAGATCAAGTTCGGAACAGCTACCAGCTCTGTAATAATGGTACCCTGAGGGTGATGTATG 5497 

Illlllllll MIM M 1 1 1 1 II 1 1 1 1 1 1 1 1 1 II 1 1 II I II MM Illlllllll 

SBJCT: 5366 AAGATCAAGTGAGGAACAGCTACCAGCTCTGTAATAATGGTACTTTGAGAGTGATGTATG 5425 
QUERY: 54 98 CTAATGGGATGGGTATCAGCTTCCACAGCGAGCCCCATGTCCTAGCGGGCACCATCACCC 5557 

I Mill III llll Mill IIIIIIII II IIIIIIII M M II llll 

SBJCT : 5426 CCAATGGCATGAGTATTAGCTTTCACAGCGAACCTCATGTCCTGGCTGGGACAGTAACTC 5485 
QUERY: 5558 CCACCATTGGACGCTGCAACATCTCCCTGCCTATGGAGAATGGCTTAAACTCCATTGAGT 5617 

MIIIII Mill II II II II II II lllllllllll II Mill Mill I 

SBJCT : 5486 C CACCATAGGACGATGT AAT ATTT CTCT ACCAATGG AGAATGGTTTGAACTC AATTGAAT 5545 
QUERY: 5618 GGCG C C T AAG AAAGG AAC AG AT T AAAGG C AAAG T CACC AT C TTT GG CAGG AAG C T C C GGG 5677 

MM II II II III III II II II II I II II I II I Mill II llllll III 

SBJCT: 554 6 GGCGTCTGAGGAAAGAACAGATTAAAGGCAAAGTGACTGTGTTTGGAAGAAAGCTCAGGG 5605 
QUERY: 5678 TCCATGGAAGAAATCTCTTGTCCATTGACTATGATCGAAATATTCGGACTGAAAAGATCT 5737 

I IIIIIIII III I Illlllllll II II II Mill II II Mill MM 

SBJCT: 5606 TTCATGGAAGGAATTTGCTGTC CATTGATT ACG ACCGG AAT ATACGCAC AGAAAAAAT CT 5665 
QUERY: 573 8 ATGATGACC ACCGG AAGTTCAC CCTGAGGATCATTT ATGACCAGGTGGG CCG CC CCTTC C 5797 

I Mill Mill Mill III lllllll II Mill II III MM II lllllll 

SBJCT: 5666 ACGATGATCACCGC AAGTTCAC CCTGAGG AT AATTTACGATCAGCTGGGACGGC CCTTC C 5725 

QUERY: 5798 TCTGGCTGCCCAGCAGCGGGCTGGCAGCTGTCAACGTGTCATACTTCTTCAATGGGCGCC 5857 

I II I I I I I I I II II II I I I Mill || lllllllllll || IIIIIIII lllllll 
SBJCT: 5726 TCTGGCTGCCCAGCAGCGGCCTGGCTGCCGTCAACGTGTCCTATTTCTTCAACGGGCGCC 5785 

QUERY: 5858 TGGCTGGGCTTCAGCGTGGGGCCATGAGCGAGAGGACAGACATCGACAAGCAAGGCCGCA 5917 

Illlllllllllllll II lllllllllll llllllllllllllllllllllll | | 
SBJCT: 5786 TGGCTGGGCTTCAGCGCGGAGCCATGAGCGAAAGGACAGACATCGACAAGCAAGGCAGGA 5845 

QUERY: 5918 TCGTGTCCCGCATGTTCGCTGACGGGAAAGTGTGGAGCTACTCCTACCTTGACAAGTCCA 5977 

II I II IIIIIIII II II Mill II Mill III lllllll II II llll 
SBJCT: 5846 T»TATCGCGCATGTTTGCAGATGGGAAGGTTTGGAGTTACACCTACCTAGAAAAATCCA 5905 

QUERY: 5978 TGGTCCTCCTGCTTCAGAGCCAACGTCAGTATATATTTGAGTATGACTCCTCTGACCGCC 6037 
llll II MMIIMIIMM II Mill II lllllllllll II II Mill I 
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SBJCT: 5906 TGGTACTACTGCTTCAGAGCCAGCGGCAGTA»TCTTTGAGTATGATTCTTCAGACCGGC 5965 

QUERY: 6038 TCCTTGCCGTCACCATGCCCAGCGTGGCCCGGCACAGCATGTCCACACACACCTCCATCG 6097 

III III II II IIIII II II II IIIII IIIIIIII II IIIII II I I 
SBJCT: 5966 TCCATGCTGTTACTATGCCTAGTGTTGCTCGGCATAGCATGTCAACTCACACGTCTGTTG 6025 

QUERY: 6098 GCTACATCCGTAATATTTACAACCCGCCTGAAAGCAATGCTTCGGTCATCTTTGACTACA 6157 

IIIIIII I IIIIIIII II II IIIMIIIIII II II II II IIIII I I I I 
SBJCT: 6026 GCT AC ATT AGG AAT ATTT AT AAT C CT C C TG AAAGCAACGCAT C AGTGAT TTT TG ATT ACA 6085 

QUERY: 6158 GTGATGACGGCCGCATCCTGAAGACCTCCTTTTTGGGCACCGGACGCCAGGTGTTCTACA 6217 

IIIIIII II I II I I I I II II IIIII II II II II II II II I I I I 
SBJCT: 6086 GTGATG ATGGGAGGATTTTG AAAAC ATCATTTTTAGGT ACTGGT CG ACAAGT CTTTT ACA 6145 

QUERY: 6218 AGTATGGGAAACTCTCCAAGTTATCAGAGATTGTCTACGACAGTACCGCCGTCACCTTCG 6277 

IIIIIII II II IIIII IIIII II Mill II IIIIIIII II II II II I 
SBJCT: 6146 AGTATGGAAAGCTATCCAAATTATCTGAAATTGTTTATGACAGTACTGCGGTTACTTTTG 6205 

QUERY: 6278 GGTATGACGAGACCACTGGTGTCTTGAAGATGGTCAACCTCCAAAGTGGGGGCTTCTCCT 6337 

I IIIII II II II I I t I I I I II IIIII II I IIIIIIII II II II I 
SBJCT: 6206 GATATGATGAAACTACAGGTGTCCTAAAAATGGTGAATTTGCAAAGTGGAGGATTTTCTT 6265 

QUERY: 6338 GCACCATCAGGTACCGGAAGATTGGCCCCCTGGTGGACAAGCAGATCTACAGGTTCTCCG 63 97 

I II III I II II II IIIIIIII II II IIIII II IIIIIIII Mill I 
SBJCT: 6266 GTACAATCCGCTATCGTAAAATTGGCCCTCTTGTTGACAAACAAATCTACAGATTCTCTG 6325 

QUERY: 6398 AGGAAGGCATGGTCAATGCCAGGTTTGACTACACCTATCATGACAACAGCTTCCGCATCG 6457 

I IIIII lllllllllll IIIIIIII II II IIIII IIIII II II IIIII I 
SBJCT: 6326 AAGAAGGT ATGGT C AATGCAAGGTTTGATT ATACAT AT CACGAC AAT AGTTTTCGC ATTG 6385 

QUERY: 6458 CAAGCATCAAGCCCGTCATAAGTGAGACTCCCCTCCCCGTTGACCTCTACCGCTATGATG 6517 

llllllllll III I I I I II I Ml I I M I I M II IIIII II IIIII IIIIIII 
SBJCT: 6386 CAAGCATCAAACCCATCATAAGTGAGACTCCTCTTCCAGTTGATCTTTACCGTTATGATG 6445 

QUERY: 6518 AGATTTCTGGCAAGGTGGAACACTTTGGTAAGTTTGGAGTCATCTATTATGACATCAACC 6577 

Illllllllllll II II II Mill M IIIIIIII II IIIIIIII II II I 

SBJCT: 644 6 AGATTTCTGGCAAAGTTGAGCATTTTGGCAAATTTGGAGTTATTTATTATGATATAAATC 6505 

QUERY: 657 8 AGATCATCAC CACTGCCGTG ATGACC CT C AGCAAAC ACTTCGAC AC CCATGGGCGGATCA 6637 

I II II II II II II Mill II II II IIIII II IIIII II II II I 
SBJCT: 6506 AAATTATTACTACAGCAGTTATGACACTGAGTAAGCACTTTGATACCCACGGACGCATTA 6565 

QUERY: 6638 AGGAGGTCC AGT ATG AGATGTTCCGGTC C CTCATGT ACTGGATG ACGGTGCAAT ATG ACA 6697 

I II II II I I > I I I I I I I I I I I Mill I I II II II I I I I II Illllllllllll 
SBJCT: 6566 AAGAAGTTCAATATGAGATGTTCCGATCCCTGATGTACTGGATGACTGTGCAATATGACA 6625 

QUERY: 6698 GCATGGGCAGGGTGATCAAGAGGGAGCTAAAACTGGGGCCCTATGCCAATACCACGAAGT 6757 

IIIIIII II II I II II II II Mill Mill IIIIIIII II II MM 

SBJCT: 6626 GCATGGGAAGAGTAACTAAAAGAGAACTGAAACTTGGGCCGTATGCCAACACAACCAAGT 6685 
QUERY: 6758 ACACCTATGACTACGATGGGGACGGGCAGCTCCAGAGCGTGGCCGTCAATGACCGCCCGA 6817 

I IIIIIIII II Mill II IIIII I II IIIII II II Mill I II I 

SBJCT: 6686 ATACCTATGATTATGATGGAGATGGGCAATTGCAAAGCGTAGCAGTAAATGATAGGCCTA 6745 

QUERY: 6818 CCTGGCGCTACAGCTATGACCTTAATGGGAATCTCCACTTACTGAACCCAGGCAACAGTG 6877 

IIIIIII IIIII IIIIIIII IIIII IIIII III I IIIII II II IIIIIII 
SBJCT: 6746 CCTGGCGTTACAGTTATGACCTGAATGGAAATCTTCACCTCCTGAATCCTGGAAACAGTG 6805 

QUERY : 6878 TGCGCCTCATGCCCTTGCGCTATGACCTC 6906 

I II I Illlll IIIIIII llllll 

SBJCT: 6806 TTCGATTGATGCCCCTGCGCTACGACCTC 6834 



SCORE = 1241 BITS (626), EXPECT 
IDENTITIES = 1553/1862 (83%) 
STRAND = PLUS / PLUS 



0.0 



QUERY: 1486 AGCAGCATAGACAGTGGTGAAGCAGAAGTTGGTCGGCGGGTAACACAAGAAGTCCCACCA 1545 
lllllllllll IIIII III llllllllll II III II Mill II II II 
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AGCAGCAT AGAT AG TGG AGAAACAG AAGTTGGC CGCAAGGTCACCCAAGAGGTGCCCCCT 1473 
GGGGTGTTTTGGAGGTCACAAATTCACATCAGTCAGCCCCAGTTCTTAAAGTTCAACATC 1605 

II Mill III 1 1 1 1 II II II Mill Mill llllll I IIIIIIIIIII 

GGAGTGTTCTGGCGGTCTCAGATCCATATCAGCCAGCCACAGTTCCTGAAGTTCAACATA 1533 
TCCCTCGGGAAGGACGCTCTCTTTGGTGTTTACAT AAG AAG AGGACTTC CAC CATCTCAT 1665 

Mill IIIIIIII Mill II IIIIIIII I li II II 1 1 1 M 1 1 IIIIIIII Ml 

TCCCTAGGGAAGGATGCTCTTTTCGGTGTTTATATAAGAAGAGGACTCCCACCATCACAT 1593 
GCCCAGTATGACTTCATGGAACGTCTGGACGGGAAGGAGAAGTGGAGTGTGGTTGAGTCT 1725 

II IIIIIIII IIIIIIIIIII 1 1 II Mill Mill IIIIIIIIIII II II 

GCACAGTATGATTTCATGGAACGCTTGGATGGGAAAGAGAAATGGAGTGTGGTGGAATCC 1653 
C CCAGGGAACGCCGGAGCAT ACAGACCTTGGTT GAG AATGAAGCCGTGTTTGTGCAGTAC 1785 

II lllllll II II II Mill I IIIIIIIIIII II IIIIIIII llllll 

CCACGGGAACGGCGAAGTATTCAGACTCTTGTTCAGAATGAGGCTGTGTTTGTTCAGTAC 1713 
CTGGATGTGGGCCTGTGGCATCTGGCCTTCTACAATGATGGAAAAGACAAAGAGATGGTT 1845 

1 1 1 1 ! 1 1 1 1 1 lllllll Mill II 1 1 1 1 1 1 1 1 1 1 1 II IIIIIIII MM 

TTGG ATGTGGGTTTGTGGCACC TGG CGTTTT AC AATGATGGC AAGGACAAAG AAGTGGTC 1773 
TCCTTCAATACTGTTGTCCTAGATTCAGTGCAGGACTGTCCACGTAACTGCCATGGGAAT 1905 

Miiiii 111 111 i i iiiiiiiiiii i nil ii 1 1 1 ii 1 1 ii mil mi 

TCCTTCAGTACAGTTATTTTGGATTCAGTGCAAGACTGTCCACGTAATTGTCATGGCAAT 1833 
GGTGAATGTGTGTCCGGGGTGTGTCACTGTTTCCCAGGATTTCTAGGAGCAGACTGTGCT 1965 

II II Mill II II II II IIIIIIII II lllllll IIIIIIII llllll 

GGCGAGTGTGTTTCTGGTGTCTGCCACTGTTTTCCCGG ATTTCATGGAGCAGATTGTGCT 1893 
AAAGCTGCCTGCCCTGTCCTGTGCAGTGGGAATGGACAATATTCTAAAGGGACGTGCCAG 2025 

Illlllllllllll II IIIIIIIIIII Mill II II M Mill II III I 

AAAGCTGCCTGCCCGGTGCTGTGCAGTGGCAATGGTCAGTACTCCAAAGGAACCTGCTTG 1953 
TGCTACAGCGGCTGGAAAGGTGCAGAGTGCGACGTGCCCATGAATCAGTGCATCGATCCT 2085 

IIIIIIII IMMIMMM I II M II II Mill I Mill II Mill 

TGCT AC AGTGGCTGGAAAGGTC CGG AATGTGATGTACC CAT CAGCC AGTGTATTGAT CCC 2013 
TCCTGCGGGGGCCACGGCTCCTGCATTGATGGGAACTGTGTCTGCTCTGCTGGCTACAAA 2145 

II II 1 1 II II II IIIIIIII M Illlllllllllll II MUM Ml 

TCGTGTGGAGGTCATGGTTCCTGCATCGAAGGGAACTGTGTCTGTTCCATTGGCTATAAA 2073 
GGCGAGCACTGTGAGGAAGTTGATTGCTTGGATCCCACCTGCTCCAGCCACGGAGTCTGT 22 05 

II II III llll II MINIMI INI Mill II lllllll Mill llllll 

GGAG AAAAC TGTGAGGAAGTTG ATTGCTTAGAT CCAAC ATGCTCCAATC ACGGGGTC TGT 2133 
GTGAATGGAGAATGCCTGTGCAGCCCTGGCTGGGGTGGTCTGAACTGTG AGCTGGCGAGG 2265 

Mill MIIIMI II IIIIIIII MIMIIMM I IIIIIIIIIII I II 

GTGAACGGAGAATGTCTCTGCAGCCCAGGCTGGGGTGGAATAAACTGTGAGCTTCCC AGA 2193 
GTCCAGTGCCCAGACCAGTGCAGTGGGCATGGCACGTACCTGCCTGACACGGGCCTCTGC 2325 

I 1 1 1 M 1 1 1 1 1 II II II II 1 1 1 II II II 1 1 II 1 1 llllll lllllll II Mill 

GCCCAGTGCCCAGACCAGTGCAGTGGGCATGGCACATACCTGTCTGACACCGGTCTCTGT 2253 

AGCTGCGATCCCAACTGGATGGGTCCCGACTGCTCTGTTGAAGTGTGCTCAGTAGACTGT 2385 

Ml I I I I I I I I I II II II II I I I II II II I I III I Illlllllllllll IMIMIII 
AGCTGCGATCCCAACTGGATGGGTCCCGACTGCTCCGTTGAAGTGTGCTCTGTAGACTGT 2313 

GGCACTCACGGCGTCTGCATCGGGGGAGCCTGCCGCTGTGAAGAGGGCTGGACAGGCGCA 2445 

Mill II II II Mill II Mill II IIIIIIIIIII II IIIIIIII I 

GGCACCCATGGGGTGTGCATTGGCGGAGCGTGTCGCTGTGAAGAAGGGTGGACAGGAGTG 2373 
GCGTGTGACCAGCX3CGTGTGCCACCCCCGCTGCATTGAGCACGGGACCTGTAAAGATGGC 2505 

Illlllllllllll Mill II Mill II I IIIIIIII II IIIIIIIIIII 

GCGTGTGACCAGCGTGTGTGTCATCCCCGGTGTACAGAGCACGGAACTTGTAAAGATGGG 2433 



1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 M 1 1 1 
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SBJCT: 2434 AAATGTGAATGCAGAGAGGGCTGGAATGGGGAGCACTGCACCATTGGTAGGCAAACGACA 2493 
QUERY: 2566 GGCACCGAAACAGATGGCTGCCCTGACTTGTGCAACGGTAACGGGAGATGCACACTGGGT 2625 

1 1 IN II 1 1 1 II 1 1 1 1 II 1 1 1 1 1 1 1 1 1 III III II II llllllll Mill Mill 

SBJCT: 2494 GGCACCGAAACAGATGGCTGCCCTGACTTGTGCAATGGCAACGGGAGGTGCACGCTGGGC 2553 
QUERY: 2626 CAGAACAGCTGGCAGTGTGTCTGCCAGACCGGCTGGAGAGGGCCCGGATGCAACGTTGCC 2685 

I Ml 1 1 1 1 1 1 II III 1 1 1 1 1 1 II III II II II I MM I II 1 1 1 1 M 1 1 II 1 1 1 1 Ml II 

SBJCT: 2554 CAGAACAGCTGGCAGTGTGTCTGCCAGACCGGCTGGAGAGGGCCTGGATGCAACGTTGCC 2613 
QUERY: 2686 ATGGAAACTTCCTGTGCTGATAACAAGGATAATGAGGGAGATGGCCTGGTGGATTGTTTG 2745 

llllllll llllllll llllllllllllll Illlllllllll MM II II I 

SBJCT: 2614 ATGGAAACCTCCTGTGCCGATAACAAGGATAACGAGGGAGATGGCTTGGTTGACTGCCTA 2673 
QUERY: 2746 GACCCTGACTGCTGCCTGCAGTCAGCCTGTCAGAACAGCCTGCTCTGCCGGGGGTCCCGG 2805 

I III II llllllll Mill I Mill lllllllllll llllllll Mill 

SBJCT: 2674 GTCCCAGATTGCTGCCTCCAGTCCACTTGTCAAAACAGCCTGCTGTGCCGGGGTTCCCGC 2733 
QUERY: 2806 GACCCACTGGACATCATTCAGCAGGGCCAGACGGATTGGCCCGCAGTGAAGTCCTTCTAT 2865 

II II II llllllll II III MM I I II II II llllllll llllll 

SBJCT : 2734 GATCCTCTTGACATCATACAACAGAGCCATTCTGGTTCACCAGCTGTGAAGTCATTCTAT 27 93 
QUERY: 2866 GACCGTATCAAGCTCTTGGCAGGCAAGGATAGCACCCACATCATTCCTGGAGAGAACCCT 2 925 

II II lllllllllll I II Mill Mill II llllllll Mill II II 

SBJCT: 2794 GATCGAATC AAG CTCTT AGTGGGGAAGG AC AGC ACT C AT ATCATTC CAGGAG AAAAT CCC 2853 

QUERY: 2926 TTCAACAGCAGCTTGGTTTCTCTCATCCGAGGCCAAGTAGTAACTACAGATGGAACTCCC 2985 

Illlllllllll I II Mill II I t I I I I I t I I II llllllllllllll II 
SBJCT: 2854 TTCAAC AGC AGC CTTGTGTCTC TTAT AAGAGGC C AAGTGGTGACTACAG ATGGAACGCCT 2913 

QUERY: 2 986 CTGGTCGGTGTG AACGTGTC TTTTGT CAAGT ACC CAAAAT ACGG CT ACACCATC ACC CGC 3 045 

II II II II IIIIMM lllllllllll Mill II Mill llllllll II 

SBJCT: 2914 CTAGTTGGGGTC AACGTGTC AT TTGT CAAGT ATCCAAAGTATGGCT AT ACCATC ACT CGT 2973 
QUERY: 3046 CAGGATGGCACGTTCGACCTGATCGCAAATGGAGGTGCTTCCTTGACTCTACACTTTGAG 3105 

IIIIIIIIM Ml III II I M II II II I III I III I llllllll 

SBJCT: 2974 CAGGATGGCATGTTTGACTTGGTTGCTAACGGTGGATCATCCCTAACTTTGCACTTTGAA 3 033 
QUERY : 3106 CGAGCCCCGTTCATGAGCCAGGAGCGCACTGTGTGGCTGCCGTGGAACAGCTTTTACGCC 3165 

II Mill II Mill Mill I II II llllllllllllllllllll II Ml 

SBJCT: 3034 CGGGCCCCATTTATGAGTCAGGAAAGGACAGTATGGCTGCCGTGGAACAGCTTCTATGCC 3 093 



QUERY: 3166 ATGGACACCCTGGTGATGAAGACCGAGGAGAACTCCATCCCCAGCTGTGACCTCAGTGGC 3225 

llllllll II II Mill II llllllllllllll lllllllllll IMIMIII 
SBJCT : 3 094 ATGGACACGCTTGTAATGAAAACAGAGGAGAACTCCATTCCCAGCTGTGATCTCAGTGGC 3153 

QUERY: 3226 TTTGTCCGGCCTGATCCAATCATCATCTCCTCCCCACTGTCCACCTTCTTTAGTGCTGCC 3285 

MUM I MINIMI MIIMI II II llllllll II Mill MM III 

SBJCT: 3154 TTTGTCAGACCTGATCCAGTCATCATTTCATCACCACTGTCAACTTTCTTCAGTGATGCT 3213 
QUERY: 3286 CCTGGGCAGAATCCCATCGTGCCTGAGACCCAGGTTCTTCATGAAGAAATCGAGCTCCCT 3345 

Mill I Mill II II II II II I IN II 1 1 1 M I Ml II 1 1 1 1 III Mill 

SBJCT: 3214 CCTGGCCGAAATCCTATTGTACCAGAAACCCAGGTTCTTCATGAAGAAATTGAGGTCCCT 3273 



QUERY: 3346 GG 3347 
II 

SBJCT: 3274 GG 3275 



SCORE = 547 BITS (276), EXPECT 
IDENTITIES = 540/628 (85%) 
STRAND = PLUS / PLUS 



E-152 



QUERY : 782 GTCGTCCCATTCCACCTACATCCTCGCCTAGTCTCCTCCCATCTGCTCAGCTGCCTAGCT 

MM II llllll Mill IIMIIIM MM II I II 1 1 1 1 1 1 1 II I II 1 1 1 1 1 II I 

SBJCT : 587 GTCGTCCCATTCCACCTACATCCTCGTCTAGCCTTCTCCCATCTGCTCAGCTGCCCAGTT 



841 



646 



QUERY: 842 CCCATAATCCTCCACCAGTTAGCTGCCAGATGCCATTGCTAGACAGCAACACCTCCCATC 901 

74 15966-697 



SBJCT: 647 



i ii 1 1 1 ii ii 1 1 1 ii 1 1 1 1 ii i ii ii 111 1 1 nun i ii ii 1 1 1 1 ii n iiiiiii 

CTCATAATCCTCCACCAGTTAGCTGCCAGATGCCATTGCTAGACAGCAATACGTCCCATC 



706 



QUERY : 902 AAATCATGG ACACC AACCCTGATGAGGAATTCT CCC CC AATTCAT ACCTGCT CAGAGCAT 

II II 1 1 1 II I! II I II lllll lllll lllll II MIIIIIIIM II IIIIIII 

SBJCT: 707 AAATCATGGACACCAATCCTGACGAGGAGTTCTCTCCTAATTCATACCTACTAAGAGCAT 



961 



766 



QUERY: 962 GCTCAGGGCCCCAGCAAGCCTCCAGCAGTGGCCCTCCGAACCACCACAGCCAGTCGACTC 1021 

I llllllll lllll II M I II II 1 1 1 1 1 III I Mill MIMIIMM II I 

SBJCT: 767 GTTC AGGGC CAC AGCAGGCATCCAG CAGTGGCCCTTCAAAC CAT CACAG CCAGT CAACGC 826 
QUERY: 1022 TGAGGCCCCCTCTCCCACCCCCTCACAACCACACGCTGTCCCATCACCACTCGTCCGCCA 1081 

iiiiiii iiiiiiii ii illinium m 1 1 1 1 1 1 1 n i i iiiiiiii mm 

SBJCT: 827 TGAGGCCACCTCTCCCCCCTCCTCACAACCACTCGCTGTCCCATCATCACTCGTCTGCCA 886 
QUERY: 1082 ACTCCCTCAACAGGAACTCACTGACCAATCGGCGGAGTCAGATCCACGCCCCGGCCCCAG 1141 

II II 1 1 1 II 1 1 II 1 1 1 II I II Mill II II I MIIIIIIIM II II II I 

SBJCT: 887 ACTCCCTCAACAGGAACTCGCTCACCAACCGCCGCAACCAGATCCACGCGCCTGCTCCCG 946 
QUERY: 1142 CGCCCAATGACCTGGCCACCACACCAGAGTCCGTTCAGCTTCAGGACAGCTGGGTGCTAA 1201 

I II III MM Ml II lllll II Mill II Mill II 1 1 II II lllll III I I 

SBJCT : 947 CTCCCAATGACCTGGCGACCACGCCTGAGTCTGTGCAGCTGCAGGACAGCTGGGTGCTCA 1006 
QUERY: 1202 ACAGCAACGTGCCACTGGAGACCCGGCACTTCCTCTTCAAGACCTCCTCGGGGAGCACAC 1261 

I ! M 1 1 II 1 1 1 1 1 1 1 1 1 1 1 M I MM III I II Mill II II II I II I 

SBJCT: 1007 ACAGCAACGTGCCGCTGGAGACCAGGCATTTCTTGTTTAAGACATCTTCTGGAACGACTC 1066 
QUERY: 1262 CCTTGTTCAGCAGCTCTTCCCCGGGATACCCTTTGACCTCAGGAACGGTTTACACGCCCC 1321 

I IIIIIII MIMMIMI II lllll MMIMIIMM lllll II II I 

SBJCT: 1067 CGCTGTTCAGTAGCTCTTCCCCTGGCTACCCACTGACCTCAGGAACAGTTTATACTCCAC 1126 
QUERY: 1322 CGCCCCGCCTGCTGCCCAGGAATACTTTCTCCAGGAAGGCTTTCAAGCTGAAGAAGCCCT 13 81 

I III I III I II II lllll M IIIIIIII II lllllllllll MMIM 

SBJCT: 1127 CTCCCAGGCTGTTACCTAGAAATACATTTTCCAGGAATGCATTCAAGCTGAAAAAGCCCT 1186 
QUERY: 1382 CCAAATACTGCAGCTGGAAATGTGCTGC 1409 

MM II II tl 1 1 1 MM II 1 1 1 1 1 1 

SBJCT: 1187 CCAAGTATTGTAGCTGGAAATGTGCTGC 1214 

SCORE = 391 BITS (197), EXPECT = E-105 
IDENTITIES = 593/725 (81%) 
STRAND = PLUS / PLUS 

QUERY: 7156 C ATGT CTAC AAT CACTC CAACTCGGAGATTACCTCACTGTACTACGACCTCC AGGGC CAC 7215 

MM MUM II II lllll II II I Mill II lllll II M II II III III 

SBJCT: 7084 C ATGTCT AC AAT CATTC CAATTCAG AAATT ACCTCTCTGTATTATGATCTGC AAGGC CAC 7143 

QUERY: 7216 CTCTTTGCC ATGGAGAG CAGCAGTGGGG AGGAGT ACTATGTTGC CT CTG ATAAC ACAGGG 7275 

IIIIIIII IIIIIIII lllllllllll II II lllll lllll IIIIIIII II 
SBJCT: 7144 CTCTTTGCAATGGAGAGTAGC AGTGGGG AAGAAT ATTATGTCGC CT CCGATAAC ACGGGC 7203 

QUERY: 7276 ACTCCT CTGGCTGTGTT CAGCATCAACGGC CTCATG AT CAAACAGCTGC AGT AC ACGGCC 7335 

lllll II II II lllllllllll I Ml I MM II 1 1 1 II M 1 1 IIIIIIII II 

SBJCT: 7204 ACTCCGCTAGCCGT ATT CAGCATCAATGGC CTCATG AT CAAACAGCTTC AGT AC ACTGCA 7263 
QUERY: 7336 TATGGGGAG ATTTATT ATGACTCCAACCCCGACTTCCAGATGGT CATTGGCTTC CATGGG 73 95 

II II I II 1 1 1 1 1 II I Ml M I Mill II MMM MM lllll IIIIIIII 

SBJCT: 7264 TACGGAGAG ATTTATT ATGACTCAAAC CCTGATTTC CAGCTGGTTATTGGGTTC CATGGA 7323 

QUERY: 7396 GGACTCTATGACCCCCTGACCAAGCTGGTCCACTTCACTCAGCGTGATTATGATGTGCTG 7455 

II II lllll II I lllll II lllll II II II I II II lllll II 
SBJCT: 7324 GGGCTGTATGATCCTTTAACCAAACTCGTCCATTTTACCCAAAGGGACTACGATGTCCTT 73 83 

QUERY: 7456 GCAGGACGATGGACCTCCCCAGACTATACCATGTGGAAAAACGTGGGCAAGGAGCCGGCC 7515 

II lllll lllll II II II II II MMIMIMM I II I II II II 
SBJCT: 7384 GCTGGACGCTGGACATCTCCTGATTACACAATGTGGAAAAACATTGGTAGAGAACCTGCT 7443 



QUERY: 7516 CCCTTTAACCTGTATATGTTCAAGAGCAACAATCCTCTCAGCAGTGAGCTAGATTTGAAG 7575 

75 15966-697 



Mill II Mill lllllllllll Mill MIIMIMI Ml II III I III 

SBJCT: 7444 C CCTTC AATCTGT ACATGTTCAAGAGT AAC AACCCTCT CAGCAATG AACTGGAT CTAAAG 7503 

QUERY: 7576 AACTACGTGACAGATGTGAAAAGCTGGCTTGTGATGTTTGGATTTCAGCTTAGCAACATC 7635 

II II II llllllll lllllllllll llllllll III I I I I! II llll I I I I I I 
SBJCT: 7504 AATT ATGTAACAGATGT CAAAAGCTGGCTGGTGATGTT CGGATTTC AGCTTAGC AACATT 7563 

QUERY: 7636 ATTCCTGGCTTCCCGAGAGCCAAAATGTATTTCGTGCCTCCTCCCTATGAATTGTCAGAG 7695 

I INI I I I I I II II Mill llllllll II III I Mill II II II I III 
SBJCT: 7564 ATTCCTGGCTTCCCTAGAGCAAAAATGTACTTTGTGTCACCTCCATACGAGCTGACTGAG 7623 

QUERY: 7696 AGTCAAGCAAGTGAGAATGGACAGCTCATTACAGGTGTCCAACAGACAACAGAGAGACAT 7755 

llllllll llll lllllllllll llllllll Mill lllllllllll Mill 

SBJCT: 7624 AGTC AAGCGTGTGAAAATGG AC AGCTAATTAC AGGAGT C CAGCAGACAAC AG AAAG ACAC 7683 
QUERY : 7756 AACCAGGCCTTCATGGCTCTGGAAGGACAGGTCATTACTAAAAAGCTCCACGCCAGCATC 7815 

II II II lllllllllll II lllllllllll MMM I II Mill II 

SBJCT: 7684 AATCAAGCTTTCATGGCTCTTGAGGGACAGGTCATATCTAAAAGATTACATGCCAGTATT 7743 
QUERY: 7816 CGAG AGAAAGCAGGTCACTGGTTTGCCACC ACC ACGCC CAT CATTGGCAAAGGC AT CATG 7875 

llll llllllll lllllllllll II I III II II Mill Mill MMM 

SBJCT: 7744 AG AG AAAAAG CAGG C C ACTGGT TTG CAAC AAGC ACT CC T AT TAT TGGG AAAGG AAT CATG 7803 

QUERY: 7876 TTTGC 7880 
Mill 

SBJCT: 7804 TTTGC 7808 



SCORE = 339 BITS (171) , EXPECT 
IDENTITIES = 429/515 (83%) 
STRAND = PLUS / PLUS 



2E-89 



QUERY: 7967 ACTACCTGGACAAGATGCACTACAGCATCGAGGGCAAGGACACCCACTACTTTGTGAAGA 8026 

IIIMIMM II 1 1 1 1 1 1 1 Mill II II II 1 1 Mill II lllllllllll llll 

SBJCT: 7895 ACTACCTGGAAAAAATGCACTACAGCATCGAGGGGAAGGATACTCACTACTTTGTCAAGA 7954 

QUERY: 8027 TTGGCTCAGCCGATGGCGACCTGGTCACACTAGGCACCACCATCGGCCGCAAGGTGCTAG 8086 

I IMMMIMM lllllll Mill II I I llll III I Mill II I 
SBJCT: 7955 TAGGCTCAGCCGATAGCGACCTCGTCACCCTCGCGATGACCAGCGGGAGGAAGGTCCTGG 8014 

QUERY: 8087 AGAGCGGGGTGAACGTGACCGTGTCCCAGCCCACGCTGCTGGTCAACGGCAGGACTCGAA 8146 

I Mill II lllllllllll llllllll II II II lllllll lllllllil 
SBJCT: 8015 ACAGCGGAGTAAACGTGACCGTCTCCCAGCCAACCCTCCTTATCAACGGAAGGACTCGAC 8074 

QUERY: 8147 GGTTCACGAACATTGAGTTCCAGTACTCCACGCTGCTGCTCAGCATCCGCTATGGCCTCA 8206 

lllllll Mill Mill Mill Mill MMM III lllllllil II MM 

SBJCT: 8075 GGTTCACAAACATCGAGTTTCAGTATTCCACCCTGCTGATCAACATCCGCTACGGGCTCA 8134 

QUERY: 8207 C CCCCGACACCCTGGACGAAGAGAAGGCCCGCGTCCTGGAC CAGGCGAGACAGAGGGCCC 8266 

II lllllll Mill II llllllll II II II llllllll I III I llll 
SBJCT: 8135 C CGC CGACACGCTGGATGAGGAGAAGGC ACGAGTGCTAGACCAGGC TCGGCAGCGAG CCC 8194 

QUERY: 8267 TGGGCACGGCCTGGGCCAAGGAGCAGCAGAAAGCCAGGGACGGGAGAGAGGGGAGCCGCC 8326 

llll MMMMIMM lllllllllll II llll II I Mill MMM 

SBJCT: 8195 TGGGGTCGGCCTGGGCCAAAGAGCAGCAGAAGGCACGGGATGGCCGCGAGGGCAGCCGCG 8254 
QUERY: 8327 TGTGGACTGAGGGCGAGAAGCAGCAGCTTCTGAGCACCGGGCGCGTGCAAGGGTACGAGG 8386 

I Mill II II llllllll MIIMIMI III II I II Mill lllllll 

SBJCT: 8255 TATGGACAGACGGAGAGAAGCAACAGCTTCTGAACACGGGAAGGGTTCAAGGTTACGAGG 8314 

QUERY: 83 87 GATATTACGTGCTTCCCGTGGAGCAATACCCAGAGCTTGCAGACAGTAGCAGCAACATCC 8446 

lllllll II I II llllllll lllllllllll II I I I I I I I III I I I I I Mill 
SBJCT: 8315 GATATTATGTCTTGCCTGTGGAGCAGTACCCAGAGCTAGCAGACAGTAGCAGCAACATCC 8374 

QUERY: 8447 AGTT TT T AAG AC AG AATG AG AT GGG AAAGAGGT AA 84 81 

Illllllllllllllllll I I I INI II I I I I I I 
SBJCT: 8375 AGTTTTTAAGACAGAATGAAATGGG AAAGAGGT AA 84 09 



SCORE = 323 BITS (163), EXPECT = 1E-84 



76 



15966-697 



IDENTITIES = 397/475 (83%) 
STRAND = PLUS / PLUS 



QUERY: 


299 


SB JCT : 


20 


QUERY: 


359 


SB JCT: 


80 


QUERY: 


419 


SB JCT : 


140 


QUERY: 


479 


SB JCT : 


200 


QUERY: 


539 


SB JCT : 


260 


QUERY: 


599 


SB JCT : 


320 


QUERY: 


659 


SB JCT : 


380 


QUERY: 


719 


SB JCT : 


440 



GACACCGCTCTTTGACCAGAGGACGCTGTGGCAAAGAGTGTCGCTACACAAGCTCCTCTC 

IIIIIIIIIIIIIIII lllll II II II II IIIIIIIIIII II II II II I 
GACACCGCTCTTTGACGAGAGGCCGGTGCGGGAAGGAGTGTCGCTATACTAGTTCTTCAC 



GTGAAAACTCGGC CC TT ACCCTGACTGACTCTGACAACG AAAACAAATCAGATGA 

II I II II I II III II II II llllllll Mill II lllll llllllll 

GTGAAAACTCGGCTCTCACGCTCACTGACTCCGACAATGAGAACAAGTCAGATGA 



358 



79 



TGGACAGTGAGGACTGCCGGGTGCCCACACAGAAATCCTACAGCTCCAGTGAGACTCTGA 418 

I llllllll MINI lllll I lllll II II II II I I I I I II II II I I I I I 
TCGAC AGTGAAGACTGCAGAGT ACCAGCT CAGAAGTC CT ACAGCT CC AGTGAG AC CCTGA 13 9 

AGGCCTATGACCATGACAGCAGGATGCACT ATGGAAACCGAGTCACAGAC CTC AT CCACC 478 

I II I I I I llllllll IIIIIIIIIII lllll lllll lllllll I III 
AAGC ATATGG CCATGACACGAGG ATGCACT ACGGAAATCGAGTTT CAGAC CTGGTTCACA 199 

GGGAGTC AGATGAGTTTCCTAGACAAGGAACCAACTT CACC CTTGCCGAACTGGGCAT CT 538 

lllllll IIIIIIIIIII II llllllll 1 1 III II II Ml 1 1 llllllll 1 1 1 1 

GGGAGTCGGATGAGTTTCCAAGGCAAGGAACGAACTTCACCCTTGCAGAACTGGGAATCT 259 



GTGAGCCCTCCCCACACCGAAGCGGCTACTGCTCCGACATGGGGATCCTTCACCAGGGCT 598 

INI lllll I II II lllll IIIIIIIIIM lllll II II II II II I I I I 
260 GTGAGCCCTCTCCCCATCGAAGTGGCTACTGCTCGGACATAGGAATACTCCATCAAGGCT 319 



ACTCCCTTAGCACAGGGTCTGACGCCGACTCCGACACCGAGGGAGGGATGTCTCCAGAAC 658 

I III I lllll II lllll II lllll lllll Mill I I I I I I I I f I t I I I I 

ATTCCTTGAGCACTGGCTCTGATGCTGACTCAGACACGGAGGGCGGGATGTCTCCAGAGC 37 9 

ACGCCATCAGACTGTGGGGCAGAGGGATAAAATCCAGGCGCAGTTCCGGCCTGTCCAGTC 718 

MM lllll MINIM llllllll 1 1 1 ! M 1 1 II lllll llllllll MM 

ACGCGATCAGGCTGTGGGGAAGAGGGATCAAATCCAGCCGAAGTTCTGGCCTGTCAAGTC 43 9 



773 



494 



The full FCTR3a amino acid sequence also has 342 of 383 amino acid residues (89%) 
identical to, and 342 of 383 residues (89%) positive with, the 276 amino acid residue Odd 
Oz/ten-m homolog 2 (Drosophila) (GenBank Ace: NP_035986.2) (SEQ ID NO:68) (Table 
3P). 



Table 3P. BLASTP of FCTR3a against Odd Oz/ten-m homolog 2 - (SEQ ID NO:68) 

> GI| 7657415 | REF | NP 035986. 2| ODD OZ/TEN-M HOMOLOG 2 (DROSOPHILA) ; ODD OZ/TEN-M 
HOMOLOG 3 

(DROSOPHILA) [MUS MUSCULUS] 
Gl|4760778l DBJ | BAA77397 . 1 | (AB025411) TEN-M2 [MUS MUSCULUS] 
LENGTH = 2764 

SCORE = 495 BITS (1274), EXPECT = E-139 

IDENTITIES = 342/383 (89%), POSITIVES = 342/383 (89%), GAPS = 41/383 (10%) 
HNPPPVSCQMPLLDSNTSHQIMDTNPDEEFSPNSYLLRACSGPQQASSSGPPNHHSQSTL 96 

II II II 1 1 1 1 1 1! II II 1 1 1 1 1 1! II I! 1 1 1 1 1 1 1 II II II 1 1 Ml 1 1 II II 1 1! II 1 1 1 

HNPPPVSCQMPLLDSNTSHQIMDTNPDEEFSPNSYLLRACSGPQQASSSGPPNHHSQSTL 24 8 

RPPLPPPHNHTLSHHHSSANSLNRNSLTNRRSQIHAPAPAPNDLATTPESVQLQDSWVLN 156 

lllll lllll III II 111 I lllll II III I llllll lllll llllllllll II II II III 
RPPLPPPHNHTLSHHHSSANSLNRNSLTNRRSQIHAPAPAPNDLATTPES VQLQDSWVLN 308 

SNVPLETRHFLFKTSSGSTPLFSSSSPGYPLTSGTVYTPPPRLLPRNTFSRKAFKLKKPS 216 

II II III I I I Mill III I I II III! II I I I I I I I II II II I I I II I I II II I II II I I I 

SNVPLETRHFLFKTSSGSTPLFSSSSPGYPLTSGTVYTPPPRLLPRNTFSRKAFKLKKPS 368 



QUERY: 


37 


SB JCT : 


189 


QUERY: 


97 


SB JCT : 


249 


QUERY: 


157 


SB JCT : 


309 



77 



15966-697 



QUERY : 


217 


eta tcv . 


ICQ 

Joy 


yUbKi : 


244 




A *> Q 


QUERY: 


296 


SBJCT: 


489 


QUERY: 


356 


SBJCT: 


549 



KYCSWKCAALSAI AAALLLAILLAYFI 

II III I I I I I I II II II 1 I I II II II I 

KYCSWKCAALSAI AAALLIAIL1AYFIAMHLLGLNWQLQPADGHTFNNGVRTGLPGNDDV 



243 



428 



VPWSLKNSSIDSGEAEVGRRVTQEVPPGVFWRSQIHISQPQFLKFNISLGKD 295 

I I I II II I I I I I I I II II Mil I I I II II II II I I I II I II I I II I I III II 
ATVPSGGKVPWSLKNSSIDSGEAEVGRRVTQEVPPGVFWRSQIHISQPQFLKFNISLGKD 488 

ALFGVYIRRGLPPSHAQYDFMERLDGKEKWSWESPRERRSIQTLVQNEAVFVQYLDVGL 355 

II III I 1 I I I I II III I I I I II II II II II I I I I III II II I I I I I I I II II I II III I I 

AL FGVY I RRGL PP S HAQ YDFM ERLDG KE KWS WE S PRE RRS I QTL VQNEAVFVQY LD VGL 54 8 



WHLAFYNDGKDKEMVS FNTWLD 

Illllllllllllllllllllll 
WHLAFYNDGKDKEMVS FNTWLD 



378 



571 



The full FCTR3b amino acid sequence has 2442 of 2802 amino acid residues (87%) 
identical to, and 2532 of 2802 residues (90%) positive with, the 2802 amino acid residue 
teneurin-2 [Gallus gallus] (GenBank Acc: AJ279031) (SEQ ID NO:69) (Table 3Q). 

Table 3Q. BLASTP of FCTR3a against Teneurin-2 - (SEQ ID NO:69 

> GI| 10241574 |EMB|CAC09416. 1 | (AJ279031) TENEURIN-2 [GALLUS GALLUS] 
LENGTH = 2802 



SCORE = 4853 BITS (12589), EXPECT = 0.0 
IDENTITIES = 2510/2802 (87%) , POSITIVES 



QUERY: 


1 


SBJCT : 


1 


QUERY : 


61 


SBJCT : 


61 


QUERY: 


121 


SBJCT : 


121 


QUERY: 


169 


SBJCT : 


181 


QUERY: 


213 


SBJCT: 


241 


QUERY: 


273 


SBJCT : 


301 


QUERY: 


333 


SBJCT: 


361 


QUERY: 


393 


SBJCT : 


421 


QUERY: 


412 


SBJCT : 


481 



2600/2802 (90%), GAPS = 69/2802 (2%) 



60 



MDVKDRRHRSLTRGRCGKECRYTSSSLDSEDCRVPTQKSYSSSETLKAYDHDSRMHYGNR 

I MM I III II II II II I MINI Mill Mill IIIIMIIIIIII ll+lllllll 

MDIKDRRHRSLTRGRCGKECRYTSSSLDSEDCRVPAQKSYSSSETLKAYGHDTRMHYGNR 6 0 
VTDLIHRESDEFPRQGTNFTLAELGICEPSPHRSGYCSDMGILHQGYSLSTGSDADSDTE 120 

MM MIMI II II Ml MM M Mill MIMIII MMM MIMM IMMIII 

VSDLVHRESDEFPRQGTNFTLAELGICEPSPHRSGYCSDIGILHQGYSLSTGSDADSDTE 120 



GGMSPEHAIRLWGRGIKSRRSSGLSSRENSALTLTDSDNENKSDDENG 

Illlllllllllllllll lllllllllllllllllllllllll II 

GGM S PE HAI RLWGRG IKSSRSSGLSS RENS ALTLTDS DNENKS DEENDFHTHLS E KL KDR 



168 



180 



RPIPPTSSPSLLPSAQLPSSHNPPPVSCQMPLLDSNTSHQIMDT 2 12 

llllllll II 1 1 1 1 1 M II II II 1 1 1 M IMMM 1 1 M 1 1 II 

QTSWQQLAETKNSLIRRPIPPTSSSSLLPSAQLPSSHNPPPVSCQMPLLDSNTSHQIMDT 240 

NPDEEFSPNSYLLRACSGPQQASSSGPPNHHSQSTLRPPLPPPHNHTLSHHHSSANSLNR 2 72 

I M 1 1 1 1 1 1 1 II II M 1 1 1 1 1 1 1 II II 1 1 1 1 Ml II MM 1 1 1 M II IMM 1 1 Ml I II 

NPDEEFSPNSYLLRACSGPQQASSSGPSNHHSQSTLRPPLPPPHNHSLSHHHSSANSLNR 3 00 

XXXXXXXXQIHAPAPAPNDLATTPESVQLQDSWVLNSNVPLETRHFLFKXXXXXXXXXXX 3 32 

1 1 M M II 1 1 1 II II MIMI I M II II 1 1 II 1 1 1 Ml Ml 

NSLTNRRNQIHAPAPAPNDLATTPESVQLQDSWVLNSNVPLETRHFLFKTSSGTTPLFSS 360 

XXXXYPLTSGTVYTPPPRLLPRNTFSRKAFKLKKPSKYCSWKCXXXXXXXXXXXXXXXXX 3 92 

Illllllllllllllllllllll I I II II II II II I I I 

SSPGYPLTSGTVYTPPPRLLPRNTFSRNAFKLKKPSKYCSWKCAALSAIAAAVLLAILLA 420 

YFIV PWSLKNSSIDSGEAE 411 

Ml II +IIIIIIII I 

YFIAMHLLGLNWQLQPADGHTFSNGLRPGAAGAEDGAAAPPAGRGPWVTRNSSIDSGETE 480 



VGRRVTQEVPPGVFWRSQIHISQPQFLKFNISLGKDALFGVYIRRGLPPSHAQYDFMERL 

I IMI 1 1 MM II II 1 1 1 MIMI MM I MIMI MM I II MM Mill 1 1 III Ml 

VGRKVTQEVPPGVFWRSQIHISQPQFLKFNISLGKDALFGVYIRRGLPPSHAQYDFMERL 



471 



540 



78 



15966-697 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



yUbKi : 


A TO 




CAT 


ATTTDV . 




cxa Tr"P . 
boJLl : 




QUERY : 


COO 




C CI 
DDI 


ATTT7DV . 


ceo 


CD T/""T* . 


t ZL 


QUERY : 


712 


CD TOT . 


/ O 1 


QUERY : 


772 


CO Tr*T* . 

ooJLi : 


841 


QUERY : 


832 


SBJCT : 


901 


QUERY : 


892 


SBJCT : 


961 


QUERY : 


952 


obJLl : 


1021 


QUERY : 


1012 




i nni 
XUol 


QUERY : 


1072 




1141 


QUERY : 


1132 


CD T/^T . 


1ZU1 


QUERY : 


1192 


CO TPT . 


1 OC1 


QUC«KX : 


TOCO 
XZOZ 




17 91 
J. J ^ X 




1 1 o 

±3 ±Z 




1 TQ1 
IJOl 


QUERY: 


1372 


SBJCT : 


1441 


QUERY: 


1432 


SBJCT: 


1501 



DGKEKWSVVESPRERRSIQTLVQNEAVFVQYLDVGLWHLAFYNDGKDKEOT 531 

I I M I I I I II I I I I I II I M II Ml II Ml II I I I II II I I I Ml I MMI I MIMI M 
DGKEKWSWESPRERRS IQTLVQNEAVFVQYLDVGLWHLAFYNDGKDKEVVSFSTVI LDS 600 

VQDCPRNCHGNGECVSGVCHCFPGFLGADCAKAACP VLCSGNGQYS KGTCQC YSGWKGAE 591 

1 1 1 1 1 ii i ii ii 1 1 1 1 1 1 1 1 ii ii i 1 1 1 1 ii iii ii mini ii i ii i mini i 

VQDCPRNCHGNGECVSGVCHCFPGFHGADCAKAACPVLCSGNGQYSKGTCLCYSGWKGPE 660 
CDVPMNQCIDPSCGGHGSCIDGNCVCSAGYKGEHCEEVDCLDPTCSSHGVCWGECLCSP 651 

1 1 1 i-i 1 1 1 in 1 1 m ii m ii i ii ii iimiiiiiiiii immii imiiii 

CDVPISQCIDPSCGGHGSCIEGNCVCSIGYKGENCEEVDCLDPTCSNHGVCVNGECLCSP 720 
GWGGLNCELARVQCPDQCSGHGTTLPDTGLCSCDPNWMGPDCSVEVCSVDCGTHGVCIGG 711 

1 1 ! m 1 1 1 1 i 1 1 1 n mi ii mi i ii i ii 1 1 1 1 1 m 1 1 ii i m 1 1 ii ii ii 1 1 n 

GWGGINCELPRAQCPDQCSGHGTYLSDTGLCSCDPNWMGPDCSVEVCSVDCGTHGVCIGG 780 

ACRCEEGWTGAACDQRVCHPRCIEHGTCKDGKCECREGWNGEHCTIGRQTAGTETDGCPD 771 

llllllllll lllllllllll I I II I I I II I I I I I II I I I I I I I III I lllllllll 
ACRCEEGWTGVACDQRVCHPRCTEHGTCKDGKCECREGWNGEHCTIGRQTTGTETDGCPD 840 

LCNGNGRCTLGQNS WQCVCQTGWRGPGCNVAMETSCADNKDNEGDGLVDCLDPDCCLQSA 831 

1 1 1 1 1 1 1 1 II II Ml 1 1 II I IMIIII I II II MM I INI III 1 1 1 1 1 1 1 II IMII 

LCTGNGRCTLGQNSWQCVCQTGWRGPGCNVAMETSCADNKDNEGLX3LVDCLVPDCCLQST 900 • 
CQNSLLCRGSRDPLDIIQQGQTDWPAVKSFYDRIKLLAGKDSTHIIPGENPFNSSLVSLI 891 

m mi i ii ii 1 1 1 1 1 1 1 + iimiiiimi i ii i mi mm m iii i ii 

CQNSLLCRGSRDPLDIIQQSHSGSPAVKSFYDRIKLLVGKDSTHIIPGENPFNSSLVSLI 960 
RGQ WT TDGTP L VG VNVS FVKY P K YG YT I T RQDGT FDL I ANGGAS LT LHFERAP FM S QE R 951 

MMIMIMM 1 1 III III II Mill III MM 1 1 l + l II l + l 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

RGQVVTTDGTPLVGVNVSFVKYPKYGYTITRQDGMFDLVANGGSSLTLHFERAPFMSQER 1020 
TVWLPWNSFYAMDTLVMKTEENSI PSCDLSGFVRPDPI I ISSPLSTFFSAAPGQNPI VPE 1011 

I I Ml 1 1 1 1 1 1 M 1 1 II M I II II 1 1 1 M I II 1 1 1 1 Ml 1 1 1 II II 1 1 1 IIMIIMM 

TVWLPWNSFYAMDTLVMKTEENSI PSCDLSGFVRPDPVI ISSPLSTFFSDAPGRNPIVPE 1080 
TQVLHEEIELPGSNVKLRYLSSRTAGYKSLLKITMTQSTVPLNLIRVHLMVAVEGHLFQK 1071 

1 1 M 1 1 1 1 Ml ll-l I 1 1 II II 1 1 1 1 1 1 M I 1 1 1 1 M III MIIIMI II II 1 1 II 

TQVLHEEIEVPGSSIKLIYLSSRTAGYKSLLKIIMTQSLVPLNLIKVHLMVAVEGHLFQK 1140 
SFQASPNLASTFIWDKTDAYGQRVYGLSDAWSVGFEYETCPSLILWEKRTALLQGFELD 1131 

II MMM III I III Ml IMIIII III MUM I II II III II llllll II II II II 

SFLASPNLAYTFIWDKTDAYGQKVYGLSDAWSVGFEYETCPSLILWEKRTALLQGFELD 1200 
PSNLGGWSLDKHHILNVKSGILHKGTGENQFLTQQPAI ITS IMGNGRRRS I SCPSCNGLA 1191 

1 1 1 1 1 1 1 1 1 1 II Ml 1 1 II I II II I III I II I Ml Ml 1 1 III II 1 1 II MM II II 1 1 

PSNLGGWSLDKHHVLNVKSG I LHKGNGENQFLTQQPAVITS IMGNGRRRS I SCPSCNGLA 1260 
EGNKLLAP VALAVG I DGSLYVGDFNY I RRI FPS RNVTS I LELRNKE FKHSNNPAHKYYLA 1251 

II MIIMIMM 1 1 II IMII Mill Ml llllll Ml IMII II llllll II II MM 

EGNKLLAPVAI^VG I DGSLFVGDFNY I RRI FPS RNVTS I LELRNKE FKHSNNPAHKYYLA 1320 
VDPVSGSLYVSDTNSRRI YRVKSLSGTKDLAGNSEWAGTGEQCLPFDEARCGDGGKAID 1311 

MMMMIMM 1 1 II IMII IMII III llllll Ml II III II llllll II II I Ml 

VDPVSGSLYVSDTNSRRIYKVKSLTGTKDLAGNSEWAGTGEQCLPFDEARCGDGGKAVD 1380 
ATLM S PRG I AVDKNGLM YFVDATM I RKVDQNG 1 1 S TLLG SNDLT AVRPL S CDS S MD VAQV 1371 

lllllllllllll I M III II M I M II I II 1 1 1 1 1 II 1 1 1 II II I III II II II Ml I 

ATLMSPRGIAVDKYGIiMYFVDATMIRKVDQNGIISTLLGSNDLTAVRPLSCDSSMDVSQV 1440 
RLEWPTDLAVNPMDNSLYVLENNVILRITENHQVSIIAGRPMHCQVPGIDYSLSKXXXXX 1431 

I II 1 1 1 1 1 1 MM 1 1 M IMII III IMII II 1 1 1 1 1 M I II II II 1 1 MINI I 

RLEWPTDLAVDPMDNSLYVLENNVILRITENHQVS I I AGRPMHCQVPGIDYSLSKLAIHS 1500 
XXXXXXXXXXXXTGVLYITETDEKKINRLRQVTTNGEICLLAGAASXXXXXXXXXXXXYS 1491 

1 1 1 II m II II I MM I II I Ml Mill III II II 

ALES AS AI AI SHTGVLY I SETDEKK INRLRQVTTNGE ICLLAGAASDCDCKNDVNCNCYS 1560 
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GDDA YATDAI LNS P S S LAVAPDGT I Y I ADLGN I R I RAVS KNK P VLNAFNQYEAAS PGEQE 1551 

III II III II 1 1 1 1 1 1 1 M II I IIMM I MM II I lllhhlhll M II II 1 1 1 II 

GDDG YATDAI LNS PS SLAVAPDGT I Y I ADLGN I R I RAVS KNRP I LNS FNQYE AAS PGEQE 1620 
LYVFNADGIHQYTVSLVTGEYLYNFTYSTDNDVTELIDNNGNSLKIRRDSSGMPRHLLMP 1611 

IIIIIIMIMIhlllllllllllllhlllllh+hlllllhllhllllllllll 

LYVFNADGIHQYTLSLVTGEYLYNFTYSSDNDVTEVMDSNGNSLKVRRDASGMPRHLLMP 1680 

DNQI I TLTVGTNGGLKWS TQNLELGLMT YDGNTGL LATKS DETGWTT FYD YDHEGRLTN 1671 

Nihil MIMIIhMII I I I II Mhl hll I I III II II I I II M I I I I M Ml 
DNQI VTI^VGTNGGLKLVSTQTLELGLMTYNGNSGLLATKSDETGWTTFYDYDHEGRLTN 1740 

VTRPTGVVTSLHREMEKSITIDIENSNRDDDVTVITl^SSVEASYTWQDQVRNSYQLCN 1731 

I II Mill II IMIMI Mill lllllllllllllllllll II llllll I Mill III I! 

VTRPTGVVTSLHREMEKSITIDIENSNRDDDWVITOLSSVEASYTWQDQVRNSYQLCN 1800 
NGTLRVMYANGMGISraSEPHVIAGTITPTIGRCNISLPMENGLNSIEWRLRKEQIKGKV 1791 

llllllllllll MM III II lllhlll MIIMIMM Mill MM Mill I M II 

NGTLRVMYANGMS I S FHSEPHVLAGTVTPTIGRCNI SLPMENGLNS I EWRLRKEQI KGKV 1860 
TIFGRKLRVHGRNLLSIDYDRNIRTEKIYDDHRKFTLRIIYDQVGRPFLWLPSSGLAAVN 1851 

hi III MM IMIMI III II II IIMIIIIIIIMIIIIIhllMII Mill II I II 

TVFGRKLRVHGRNLLSIDYDRNIRTEKIYDDHRKFTLRIIYDQLGRPFLWLPSSGLAAVN 1920 
VSYFFNGRLAGLQRGAMSERTDIDKQGRIVSRMFADGKVWSYSYLDKSMVLLLQSQRQYI 1911 

Ml Ml II II I M III I Ml II II I III h! 1 1 II I II I II hi hll I II 1 1 M 1 1 II I 

VS Y F FNGRLAGLQRGAM S E RTD I DKQGR 1 1 S RM FADG K VWS YT Y LE KS M VLL LQ S QRQ Y I 1980 
FEYDSSDRLLAVTMPSVARHSMSTHTSIGYIRNIYNPPESNASVIFDYSDDGRILKTSFL 1971 

Illllllll I III I M Ml Mill IMI IMIMI IMIMI I II MM IMMII Ml 

FEYDSSDRLHAVTMPSVARHSMSTHTSVGYIRNIYNPPESNASVIFDYSDDGRILKTSFL 2040 
GTGRQ VFYK YGKL S KLS E I VYD S TAVT FG YDETTGVLKMVNLQS GG FS CT I R YR K I G PL V 2031 

MM II III 1 1 III I M I II II MMMM MMIMMIMM II IMIMI II II III 

GTGRQVFYKYGKLSKLSEIVYDSTAVTFGYDETTGVLKMVNLQSGGFSCTIRYRKIGPLV 2100 
DKQI YRFSEEGMVNARFDYT YHDNS FRI AS I KP VI S ETPLP VDL YR YDE I SGKVEHFGKF 2091 

IMI Mill I MINI II II IMIMI III MMIMMIMM II MII III II II Ml 

DKQI YRFS EEGMVNARFDYT YHDNS FRI AS I KP 1 1 S ETPLP VDL YR YDE I SGKVEHFGKF 2160 
G V I Y YD I NQ 1 1 TTAVMT L S KHFDTHGR I KE VQ Y EM FRS LMY WMT VQ YDS MGR V I KRE LKL 2151 

II II Mill I M II Ml I II II III II Ml MMMM Ml III II llllll I llllll 

G V I Y YD I NQ 1 1 TTAVMT L S KHFDTHGR I KE VQ Y EM FRS LMY WMTVQ YDS MGRVT KRE LKL 2220 
GPYANTTKYTYDYDGDGQLQS VAVNDRPTWRYS YDXXXXXXXXXXXXSVRLMPLRYDLRD 2211 

I II I M III I II 1 1 M 1 1 1 1 II I II II I II 1 1 II I IMIMMIMM 

G P YANTTK YT YD YDGDGQLQ S VAVNDR PTWR Y S YDLNGNLHLLN PGNS VRLM PL R YDLRD 2280 
RITRLGDVQYKIDDDGYLCQRGSDI FEYNSKGLLTRAYNKASGWSVQYRYDGVGRRASYK 2271 

1 1 1 1 1 1 1 - II 1 1 II hi I M 1 1 hllllll II I II M II hi hi Ml II hi 1 1 1 1 I 

RITRLGDIPYKIDDDGFLCQRGSDVFEYNSKGLLTRAYNKANGWNVQYRYDGLGRRASCK 2340 

TNLGHHLQYFYSDLHNPTRITHVYNHSNSEITSLYYDLQGHLFAMESSSGEEYYVASDNT 2331 

III I IMI I I hi I I I II hi I I I I II II I II II II II II II I I II III II I II I II I II 
TNLGHHLQYFYADLHNPTRVTHVYNHSNSEITSLYYDLQGHLFAMESSSGEEYYVASDNT 2400 

GTPLAVFSINGLMIKQLQYTAYGEIYYDSNPDFQMVIGFHGGLYDPLTKLVHFTQRDYDV 2391 

I IMIMI I M 1 1 1 1 1 1 Ml III 1 1 Mill II Ihl 1 1 1 Ml 1 1 II M I II Ml 1 1 II II 

GTPLAVFSINGLMIKQLQYTAYGEIYYDSNPDFQLVIGFHGGLYDPLTKLVHFTQRDYDV 2460 
LAGRWTSPDYTMWKNVGKEPAPFNLYMFKSNNPLSSELDLKNYVTDVKSWLVMFGFQLSN 2451 

I Ml II II M I II I hhll II I M II M I MM hi I Ml I II II I Ml I II 1 1 1 1 1 II 

LAGRWTSPDYTMWKNIGREPAPFNLYMFKSNNPLSNELDLKNYVTDVKSWLVMFGFQLSN 2520 
IIPGFPRAKMYFVPPPYELSESQASENGQLITGVQQTTERHNQAFMALEGQVITKKLHAS 2511 

lllllllllllll IMIhllll II Mill II Mill II III Mill II I hhll II 

1 1 PGFPRAKMYFVS PPYELTESQACENGQL ITGVQQTTERHNQAFMALEGQVI S KRLHAS 2580 
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IREKAGHWFATTTPI IGKGIMFAI KEGRVTTGVSS I AS EDS RKVAS VLNNAY YLDKMHYS 2571 

IIIIIIIIIII + IIIIIIIIIII + I + IMIM + IIM++IIII + MMI + I + II + MIM 

IREKAGHWFATSTPIIGKGIMFAVKKGRVTTGISSIATDDSRKIASVLNSAHYLEKMHYS 2640 



II Mil I II II II Ml Mill I I II I IMI ! I II I MM I MM IMMI 1 1 MM 



IMMMIMM I M II II II III Ml II MMI IMIMIII II II I IMIMM Ml 



I Ml M MMMM II IMI 1 1 1 II I M II I II Ml M M 1 1 

LLNTGRVQGYEGYYVLPVEQYPELADSSSNIQFLRQNEMGKR 2802 

The FCTR3bcde and f amino acid sequences have 1524 of 2352 amino acid residues 
(64%) identical to, and 1881 of 2532 residues (79%) positive with, the amino acid residues 
429-2771, 93 of 157 residues (59%) identical to and 1 18 of 157 residues (74%) positive with 
amino acid residues 1-155, and 59 of 152 residues (38%) identical to and 68 of 152 residues 
(43%) positive with amino acid residues 21 1-361 of Ten-m4 [Mus musculus] (ptnr: GenBank 
Acc: BAA77399.1) (SEQ ID NO:70) (Table 3R). 

Table 3R. BLASTP of FCTR3b, c, d, e, and f against Mus musculus Ten-m4 - (SEQ ID 

NO:70) 



> GI |4760782 | DBJ [ BAA77399 .1 | 
LENGTH = 2771 



(AB025413) TEN-M4 [MUS MUSCULUS] 



SCORE = 3089 BITS (8008), EXPECT =0.0 

IDENTITIES = 1524/2352 (64%), POSITIVES = 1881/2352 (79%), GAPS = 28/2352 (1%) 
KNSSIDSGEAEVGRRVTQEVPPGVFWRSQIHISQPQFLKFNISLGKDALFGVYIRRGLPP 460 

++i 1 1 1 1 1 -mi +1++111 inn- i i iiiMiii ii i + i i — 1 1 1 1 

EDSFIDSGEIDVGRRASQKIPPGTFWRSQVFIDHPVHLKFNVSLGKAALVGIYGRKGLPP 488 
SHAQYDFMERLDGK E KWSWE S P RE RRS I QTL VQNE AVFVQ YLD VGL WHLAF YND 515 

II l+ll+l 111+ 11+ 1+ I +1 Mill MINIMI 

SHTQFDFVELLDGRRLLTQEARSLEGPQRQSRGPVPPSSHETGFIQYLDSGI WHLAFYND 54 8 

GKDKEMVSFNTWLDSVQDCPRNCHGNGECVSGVCHCFPGFLGADCAKAACPVLCSGNGQ 575 

11+ l + lll I ++II +11 ll + lll + l + ll Ml Ml II - 1 - 1 I I I I I I I I I 
GKESEWSFLTTAIESVDNCPSNCYGNGDCISGTCHCFLGFLGPDCGRASCPVLCSGNGQ 608 

YSKGTCQCYSGWKGAECDVPMNQCIDPSCGGHGSCIDGNCVCSAGYKGEHCEEVDCLDPT 635 

I II I l + lllllllllll Mill +1 IMI I 1 + 1+ MM IMIMM 

YMKGRCLCHSGWKGAECDVPTNQCIDVACSSHGTCIMGTCICNPGYKGESCEEVDCMDPT 668 
CSSHGVCVNGECLCSPGWGGLNCELARVQCPDQCSGHGTYLPDTGLCSCDPNWMGPDCSV 695 

III Ml Ml II MM Ml I I I II II II M II 1 1 1 M I M I 111 + 

CSSRGVCVRGECHCSVGWGGTNCETPRATCLDQCSGHGTFLPDTGLCNCDPSWTGHDCSI 728 
EVCS VDCGTHGVCI GGACRCEEGWTGAACDQRVCHPRC I EHGTCKDGKCECREGWNGEHC 755 

I + 1+ III IMMI llll + ll IMMI MM IMM + MMM IMMI 

EICAADCGGHGVCVGGTCRCEDGWMGAACDQRACHPRCAEHGTCRDGKCECSPGWNGEHC 788 
********* 

TIGRQTAGTETDGCPDLCNGNGRCTLGQNSWQCVCQTGWRGPGCNVAMETSCADNKDNEG 815 

II +MI MMMM II IMI MM 11+ +111 I I lll + l 

T I AHYLDRVVKEGCPGLCNGNGRCTLDLNGWHCVCQLGWRGTGCDTSMETGCGDGKDNDG 848 
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816 DGLVDCLDPDCCLQSACQNSLLCRGSRDPLDI IQQGQT- -DWPAVKSFYDRI KLLAGKDS 873 

II I I I hi I I li I I I + II II I I I I I I I — I + IMIII 1 Ml 

849 DGLVDCMDPDCCLQPLCHVNPLCLGSPDPLDI IQETQAPVSQQNLNPFYDRI KFLVGRDS 908 

874 THIIPGENPFNSSLVSLIRGQWTTDGTPLVGVNVSFVKYPKYGYTITRQDGTFDLIANG 933 

II I I I I I I I — +I1III+I+IIIIIIIII+II+ I +IIII+IIII+III+ II 

909 THSIPGENPFDGGHACVIRGQVMTSDGTPLVGWISFINNPLPGYTISRQDGSFDLVTNG 968 



934 



993 



GASLTLHFERAPFMSQERTVWLPWNSFYAMDTLVMKTEENSIPSCDLSGFVRPDPIIISS 

I 1+ I IIIIII++II I+IIII+ 1+ I+I+II+ III lllllll I II+I++ I 

969 GISIILRFERAPFITQEIH'LWLPWDRFFVMETIVMRHEENEIPSCDLSNFARPNPVVSPS 1028 

994 PLSTFFSAAPGQNPIVPETQVLHEEIELPGSNVKLRYLSSRTAGYKSLLKITMTQSTVPL 1053 

II++I 1+ + Mill I I III + I ++I IMIII IIII+I+I++I l + l 

1029 PLTSFASSCAEKGPIVPEIQALQEEIVIAGCKMRLSYLSSRTPGYKSVLRISLTHPTIPF 1088 

1054 NLIRVHI>1VAVEGHLFQKSFQASPNLASTFIWDKTDAYGQRVYGLSDAVVSVGFEYETCP 1113 

II++IIIIIIIII I I - I I 1+1+1+ lllllll I l + l + l l + l IMI+III+II 
1089 NI^KVHIJWAVEGRLFRKWFAAAPDLSYYFIWDKTDVYNQKVFGFSEAFVSVGYEYESCP 1148 

1114 SLILWEKRTALLQGFELDPSNLGGWSLDKHHILNVKSGILHKGTGENQFLTQQPAIITSI 1173 

lllllllll+lll+l+l I llllllllll II++IIIIIII Mill-Ill +1 II 
1149 DLILWEKRTAVLQGYEIDASKLGGWSLDKHHALNIQSGILHKGNGENQFVSQQPPVIGSI 1208 

1174 MGNGRRRSISCPSCNGI^GNKLLAPVALAVGIDGSLYVGDFNYIRRIFPSRNVTSILEL 1233 

I II 1 1 1 1 1 1 III 1 1 1 II IM II I II II II I I II Mill III II III II III+III+ 

1209 MGNGRRRS I SCPSCNGLADGNKLLAPVALTCGSDGSLYVGDFNYI RRI FPSGNVTNI LEM 1268 
1234 RNKEFKHSNNPAHKYYLAVDPVSGSLYVSDTNSRRIYRVKSLSGTKDLAGNSEWAGTGE 1293 

III+I+II++IIIIIIII II+II++++IIIIIII+++III + III IIIIIIIII+ 

126 9 RNKDFRHSHSPAHKYYLATDPMSGAVFLSDTNSRRVFKVKSTTWKDLVKNSEWAGTGD 1328 
1294 QCLPFDEARCGIX^KAIDATLMSPRGIAVDKNGLKy FVDATMIRKVDQNGI I STLLGSND 1353 

IIIIII + Illlllll +111 -MM III I I - 1 I I I I I IM I M II I II II I I II 

132 9 QCLPFDDTRCGDGGKATEATLTNPRGITVDKFGLIYFVDGTMIRRVDQNGI I STLLGSND 1388 
1354 LTAVRPLSCDSSMDVAQVRLEWPTDLAVNPMDNSLYVLENNVILRITENHQVSIIAGRPM 1413 

11+ lllllll I+++IIIIMIIIII + IIIIIMIII + III + I + I + IIIII l+lllll 

1389 LTSARPLSCDSVME I SQVRLEWPTDLAINPMDNSLYVLDNNWLQI SENHQVRI VAGRPM 1448 
1414 HCQVPGID-YSLSKXXXXXXXXXXXXXXXXXTGVLYITETDEKKINRLRQVTTNGEICLL 1472 

IIIMIII + III Mill Ml III II Ml II I Mill 1 + 

1449 HCQVPGIDHFLLSKVAIHATLESATALAVSHNGVLYIAETDEKKINRIRQVTTSGEISLV 1508 
1473 AG AASXXXXXXXXXXXX Y SGDDAYATDAI LNS P S S LAVAPDGT I Y I ADLGN I R I RAVS KN 1532 

Ml I + 1111 II II IMIIMM II +I+IIIIIIIII + II 

1509 AGAPSGCDCKNDANCDCFSGDDGYAKDAKLNTPSSLAVCADGELYVADLGNIRIRFIRKN 1568 

1533 KPVLNAFNQYEAASPGEQELYVFNAIX5IHQYTVSLVTGEYLYNFTYSTDNDVTELIDNNG 1592 

II II I II +11 +IIII + I+ I I II II II + IMIIII+ I l + l + I I I I 
1569 KPFLNTQNMYELSSPIDQELYLFDTSGKHLYTQSLPTGDYLYNFTYTGDGDITHITDNNG 1628 

1593 NSLKIRRDSSGMPRHLI^PDNQIITLWGTNGGLKWSTQNLELGLMTYDGNTGLLATKS 1652 

I + +IIII + III I++II 1+ +I + III 1+ l + ll II +111 I I - 1 I I I I I I 
1629 NMVNVRRDSTGMPLWLWPDGQVYWVTMGTNSA^^ 1688 

1653 DETGWTTFYDYDHEGRLTNOTRPTGVVTSLHREMEKSITIDIENSNRDDDVTVITNLSSV 1712 

+ 1 I I I I I I - 1 I lllllll III l + l + + 1+ + +1 I++ 1111+ 1111 + 
1689 NENGWTTFYEYDSFGRLTNVTFPTGQVSSFRSDTDSSVHVQVETSSK-DDVTITTNLSAS 1747 

1713 EASYTWQDQVRNSYQLOJNGTLRVMYANGMGISFHSEPHVLAGTITPTIGRCNISLPME 1772 

I II++IIIIIIII + +I + II++ I I I I ++ +III + IIII+ 11 + 1+ I++II+ + 
1748 G AFYTLLQDQVRNS YY IGADGS LRLLLANGMEVALQTEPHLLAGTVNPTVGKRNVTL P I D 1807 

1773 NG LN S I E WRLRKEQ I KG KVT I FGRKLR VHG RNLLS I D YDRN I RT E K I YDDHRKFTLR 1 1 Y 1832 

1 1 1 1 +111 1 1 1 1 +I + II + III + IIII lllll + l + ll MM III IM II III Ml 

1808 NGLNLVE WRQRKEQARGQVTVFGRRLRVHNRNLLS LDFDRVTRTEK I YDDHRKFTLR I LY 1867 
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DQVGRPFLWLPSSGLAAVNVS YFFNGRLAGLQRGAMSERTDIDKQGRI VSRMFADGKVWS 1892 

I! Ill II III I MM I +11 + 111 1 1 1 1 + 1+ III ll + lllll + ll 

DQAGRPS LW SPSS RLNG VNVT Y S PGGH I AG I QRG I M S E RME YDQ AGR I T S R I FADG KMWS 1927 
YSYTjDKSOTLLLQSQRQYIFEYDSSDRLLAVTMPSVARHSMSTHTSIGYIRNIYNPPESN 1952 

i+ii+iiiii i iiiiiiii+i +iii +IIII+MI ++ i i+ii mi mi i 

YTYLEKSMVLHLHSQRQYIFEFDKraRLSSVTMPNVARQTLETIRSVGYYRNIYQPPEGN 1987 
ASVIFDYSDDGRILKTSFTjGTGRQVFYKYGKLSKLSEIVYDSTAWFGYDETTGVLKMVN 2012 

Mil I+++II +1 I +IIIII + I lllllllll + l +11 + 1 l + l 1 1 1 1 l + ll II 

AS V I QDFTEDGHLLHT F YLGTG RR V I YK YG KLS KLAETL YDTTKVS FTYDET AGMLKTVN 2 04 7 
LQSGGFSCTIRYRKIGPLVDKQIYRFSEEGMVNARFDYTYHDNSFRIASIKPVISETPLP 2072 

11+ M+llllll+llll+l+ll+ll+lllllllllll I IIIII+ I++ ll+lllll 

LQNEGFTCTIRYRQIGPLIDRQIFRFTEEGMVNARFDYNY-DNSFRVTSMQAVINETPLP 2106 

VDLYRYDEISGKVEHFGKFGVIYYT)INQIITTAVMTLSKHFDTHGRIKEVQYEMFRSLMY 2132 

+ IIIIII++III I I I II II II II II I I I I I I I I I +1111 +II + IIIIII + IIIIII 
IDLYRYDDVSGKTEQFGKFGVIYYDINQIITTAVMTHTKHFDAYGRMKEVQYEIFRSLMY 2166 

WMTVQ YDSMGRV I KREL KLG P Y ANT TK YTYD YDGDGQLQS VAVNDRPTWR Y S YDXXXXXX 2192 

iiiiiii+iiii+i+iii+iiiiiii+i+i+ii MIII+I++M+I linn 

WMTVQYDNMGR WKKELKVGP YANTTRYS YE YDADGQLQTVS INDKPLWRYS YDLNGNLH 2226 
XXXXXX S VRLMPLR YDLRDR I TRLGDVQ YK I DDDGYLCQRGSD I FE YNS KGLLTRAYNKA 2252 

I II IIIIIIIIIMIIIIIIII + I + II + I III l + lllll III +III + I 

LLSPGNSARLTPLR YDLRDR I TRLGDVQ YKMDEDGFLRQRGGDVFE YNS AGLL I KAYNRA 2286 

SGWSVQYRYDGVGRRASYKTNLGHHLQYFYSDLHNPTRITHVYNHSNSEITSLYYDLQGH 2312 

lllll+lllll+lll I I++ MM + M + II III++II+IIII+IIIIIIIIIIIII 
SGWSVRYRYDGLGRRVSSKSSHSHHLQFFYADLTNPTKVTHLYNHSSSEITSLYYDLQGH 2346 

LFAMESSSGEEYYVASDNTGTPLAVFSINGLMIKQLQYTAYGEIYYDSNPDFQMVIGFHG 2372 

Mill Ml+I+I+I II llllllll IIIIII+ llllllll I+II+II++II+II 

LFAMELSSGDEFYI ACDNIGTPLAVFSGTGLMI KQI LYTAYGE I YMDTNPNFQI I IGYHG 2406 
GLYDPLTKLVHFTQRDYDVLAGRWTSPDYTMWKNVGKEP-APFNLYMFKSNNPLSSELDL 2431 

lllllllllll +IIMIMMMMI+ +11 + II + IIIII + III + I+ 1 + 

GL YD PLTKL VHMGRRD YD VLAGRWT S PDHE LWKRL S SNS I VPFHLYMFKNNNP I SNSQDI 2466 
KNYVTDVKS WL VM FGFQLSN 1 1 PGFPRAKM YFVP PP YELSESQAS ENGQL ITGVQQ 2487 

I ++III 111+ Mill I + III + I+ + I Ml +1 +1 + 1 III 

KCFMTDWSWLLTFGFQLHNVIPGYPKPDTDAMEPSYELVHTQMKTQEWDNSKSILGVQC 2526 

TTERHNQAFMALE GQVI TKKLHAS I RE KAGHWFATTTP 1 1 GKG I MFAI KEGRVT 2541 

+ + +11+ II I II I +1 II++ I 111+ M + I + IMI 

EVQKQLKAFVTLERFDQLYGSTITSCQQAPETKK FASSGS I FGKGVKFALKDGRVT 2582 

TG VS S I ASEDS RKVAS VLNNAY YLD KMHY S I EG KDTHY FVK I GS ADGDL VTLGTT I GRKV 2601 

I + l + l + ll I++I++IIII + II+ +I++I + I I I I II I I I ++II I 11 + 11 + 

TD I I S VANEDGRR I AAI LNNAHYLENLH FT I DG VDTHY FVK PG P S EGDLAI LGL SGGRRT 2642 

LESGVNVTVSQPTLLVNGRTRRFTNIEFQYSTLLLS IRYGLTPDTLDEEKARVLDQARQR 2661 

II + IIIIIMI +++IIIII + I + I+ II I 1+ III l + IMI 111+ I I I I 
LENGVNVTVSQINTMLSGRTRRYTDIQLQYRALCLNTRYG TTVDEE KVR VL E LARQR 2699 



1+ III+III+ l+l II I II+IIIII+I+IIIIIII+I++I IIIIIII+II++I 



I l+ll+lll+l 



SCORE = 161 BITS (407), EXPECT = 2E-37 

IDENTITIES = 93/157 (59%), POSITIVES = 118/157 (74%), GAPS = 4/157 (2%) 



QUERY: 1 MDVKDRR-HRSLTRGRCGKECRYTSSSLDSEDCRVPTQKSYSSSETLKAYDHDSRMHYGN 59 



83 



15966-697 



1 1 1 i+t+ +IIIH i i Mini 111+ + i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1+1+ ii+ 

SBJCT: 1 MDVKERKPYRSLTRRR-DAERRYTSSSADSEEGKGP-QKSYSSSETLKAYDQDARLAYGS 58 



QUERY: 


60 


SBJCT : 


59 


QUERY: 


119 


SBJCT : 


119 



II I++ +I++II I 1 1 1 1 1 1 1 1 1+ I + 1 1 + I +1+1+ 1111+ 1 1 1 1 + 

RVKDMVPQEAEEFCRTGTNFTLRELGLGEMTPPHGTLYRTDIGLPHCGYSMGASSDADLE 118 

TEGGMS PEHAIRLWGRGI KSRRSSGLSSRENSALTLT 155 

+ +1111 +IIIII +1 III I I I I II I I I I 
ADTVLS PEHP VRLWGRSTRSGRS SCL S SRANSNLTLT 155 

SCORE = 72.1 BITS (176), EXPECT = 8E-11 

IDENTITIES = 59/152 (38%), POSITIVES = 68/152 (43%), GAPS = 42/152 (27%) 

PAPAPND- -LATTP ESVQLQDSWVLNSNVPLETR 316 

l+IM I 1+ I I ll+l+llll+lllll 



QUERY: 


285 


SBJCT : 


211 


QUERY: 


317 


SBJCT : 


271 


QUERY: 


364 


SBJCT : 


330 



Mill Mill lll + llll III + IIII II 

LSASRHDGAYSDGHFLFK-PGGTSPLFCTTSPGYPLTSSTVYSPPPRPLPRSTFSRPAFN 32 9 

LKKPSKYCSWKCXXXXXXXXXXXXXXXXXYFI 3 95 

llllllll+lll 11+ 
LKKPSKYCNWKCAALSAILISATLVILLAYFV 3 61 

* FCTR3 F DOES NOT CONTAIN THESE AMINO ACIDS 

The 997-2733 amino acid fragment of the FCTR3bcde and f protein was also found to 
have 1695 of 1737 amino acid residues (97%) identical to, and 1695 of 1737 residues (97%) 
positive with the amino a 1737 amino acid residue protein KIAA1 127 protein [Homo 
sapiens] (GenBank Acc:(AB032953) (SEQ ID NO:71), (Table 3S). 

Table 3S. BLASTP of FCTR3b, c, d, e, and f against Homo sapiens KIAA1127 protein 

(SEQIDNO:71) 

> GI | 6329763 | DBJ 1 BAA8644 1 . 1 1 (AB032 953) KIAA1127 PROTEIN [HOMO SAPIENS] 
LENGTH = 1737 

SCORE = 3295 BITS (8545), EXPECT = 0.0 

IDENTITIES = 1695/1737 (97%) , POSITIVES = 1695/1737 (97%) 

TFFSAAPGQNPIVPETQVLHEEIELPGSNVKLRYLSSRTAGYKSLLKITMTQSTVPLNLI 1056 

Ml I I I I I I II I I I I INI I I I I I I I II I I I I I I I I li I I I I I I II II II INI II II II 
TFFSAAPGQNPIVPETQVLHEEIELPGSNVKLRYLSSRTAGYKSLLKITMTQSTVPLNLI 6 0 

R VHLMVAVEGHL FQ KS FQAS PNLAST F I WDKTDAYGQRVYGLSDAWS VGFE YETCPSLI 1116 

I Mill II II II II II I III II II III M I II M I III 1 1 1 M II II M MM II M II 

RVHLMVAVEGHLFQKSFQASPNLAYTFI WDKTDAYGQRVYGLSDAWSVGFEYETCPSLI 120 
LWEKRTALLQGFELDPSNLGGWSLDKHHILNVKSGI LHKGTGENQFLTQQPAI ITS IMGN 1176 

I llllllllllllllll lllllllllll II MIMI IIIIIIIIMIIMIIII IMMI 

LWEKRTALLQGFELDPSNLGGWSLDKHHILNVKSGILHKGTGENQFLTQQPAIITSIMGN 180 
GRRRS I SCPSCNGLAEGNKLLAPVALAVGI DGSLYVGDFNYIRRI FPSRNVTS I LELRNK 1236 

I Mill II MM II III III II II II II II IMMI Mill IMM IIMIIII II MM 

GRRRS I SCPSCNGLAEGNKLLAPVALAVG I DGSLYVGDFNYIRRI FPSRNVTS I LELRNK 240 
EFKHSNNPAHKYYLAVDPVSGSLYVSDTNSRRIYRVKSLSGTKDLAGNSEWAGTGEQCL 1296 

I IMIIIMM IMMMMMIIMM IIMIIII IIIIMIIMMIIIMI IMMI 

EFKHSNNPAHKYYLAVDPVSGSLYVSDTNSRRIYRVKSLSGTKDLAGNSEWAGTGEQCL 3 00 
PFDEARCGDGGKAI DATLMS PRG I AVDKNGLMYFVDATM I RKVDQNG 1 1 STLLGSNDLTA 1356 
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QUERY: 


997 


SBJCT : 


1 


QUERY: 


1057 


SBJCT : 


61 


QUERY: 


1117 


SBJCT : 


121 


QUERY: 


1177 


SBJCT : 


181 


QUERY: 


1237 


SBJCT : 


241 


QUERY: 


1297 



Ill II II 1 1 1 II II MM 1 1 IMM II MMIIIII 1 1 1 1 1 1 II 1 1 1 II II I II II 1 1 II 

SBJCT: 301 PFDEARCGDGGKAIDATLMSPRGIAVDKNGIJ4YFVDATMIRKVDQNGIIST^ 360 
QUERY: 1357 VRPLSCDSSMDVAQVRLEWPTDIAVNPMDNSLYVLENNVILRITENHQVSIIAGRPMHCQ 1416 

I I f 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

SBJCT: 361 VRPLSCDSSMDVAQVRLEWPTDLAVNPMDNSLYVLENNVILRITENHQVSIIAGRPMHCQ 420 
QUERY: 1417 VPGI DYSLS KXXXXXXXXXXXXXXXXXTGVL Y ITETDE KK I NRLRQVTTNGE I CLLAGAA 1476 

MMMMM 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 It 1 1 1 1 1 1 1 1 

SBJCT: 421 VPGIDYSLSKLAIHSALESASAIAISHTGVLYITETDEKKINRLRQVTTNGEICLLAGAA 4 80 

QUERY: 1477 S XXXXXXXXXXXXY SGDDAY ATDAI LNS P S S LAVAPDGT I Y I ADLGN I R I RAVS KNK P VL 1536 

I I I I I I I I I I I 1 I I I I I I I I I I I I I I I I I I I I II I I I I I I I I I I I I I I 

SBJCT: 481 S DCD C KNDVNCNC Y S GDDAY ATDAI LNS P S S LAVAPDGT I Y I ADLGN I R I RAVS KNK P VL 540 

QUERY: 153 7 NAFNQYEAAS PGEQEL YVFNADGI HQYTVS LVTGE YL YNFT YSTDNDVTEL I DNNGNSLK 1596 

IIMIIIIIIII I Mil llllllllllllllllllll Mil Mill Ml IMIIIMIII 

SBJCT: 541 NAFNQYEAAS PGEQELYVFNADG I HQYTVS LVTGEYLYNFTYSTDNDVTEL I DNNGNSLK 600 
QUERY: 1597 IRRDSSGMPRHLLMPDNQIITLTVGTNGGLKVVSTQNLELGLMTYDGNTGLLATKSDETG 1656 

III IMIIIIIII I III Mill IMIMIIMMMIIMM MM III II Mill Mil 

SBJCT: 601 IRRDSSGMPRHLLMPDNQIITLTVGTNGGLKWSTQNLELGLMTYDGNTGLLATKSDETG 660 
QUERY: 1657 WTTFYDYDHEGRLTNVTRPTGVVTSLHREMEKSITIDIENSNRDDDVTVITNLSSVEASY 1716 

IIIIIIIIIIIMIIII IMMIIMMMMMMMMIMIIIIIMMMIIMM 

SBJCT: 661 WTT F YD YDHEGRLTNVTRPTG WT S LHREME KS I T I D I ENS NRDDD VTV I TNL S S VE AS Y 720 
QUERY: 1717 TWQDQVRNSYQLCNNGTLRVMYANGMGISFHSEPHVLAGTITPTIGRCNISLPMENGLN 1776 

IM MM Mill Mill MMMMMMMMMMMMIMM Mill I Mill III 

SBJCT: 721 TWQDQVRNSYQLCNNGTLRVMYANGMGISFHSEPHVLAGTITPTIGRCNISLPMENGLN 780 
QUERY: 1777 SIEWRLRKEQIKGKVTIFGRKLRVHGRNLLSIDYDRNIRTEKIYDDHRKFTLRIIYDQVG 1836 

I Mill IM III IMM 1 1 M I Ml III IMIMM M M M M M Ml MM M IMM 

SBJCT: 781 SIEWRLRKEQIKGKVTIFGRKLRVHGRNLLSIDYDRNIRTEKIYDDHRKFTLRIIYDQVG 840 
QUERY: 1837 RPFLWLPSSGLAAVNVSYFFNGRLAGLQRGAMSERTDIDKQGRIVSRMFADGKVWSYSYL 1896 

IMMMIMM 1 1 III II Ml Ml MMIMIMI MM MM II Ml II MIMM II 

SBJCT: 841 RPFLWLPSSGLAAVNVSYFFNGRLAGLQRGAMSERTDIDKQGRIVSRMFADGKVWSYSYL 900 
QUERY: 1897 DKSMVLLLQSQRQYIFEYDSSDRLLAVTMPSVARHSMSTHTSIGYIRNIYNPPESNASVI 1956 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 

SBJCT: 901 DKSMVLLLQSQRQYI FEYDS SDRLLAVTMPSVARHSMSTHTS IGYI RNI YNPPESNASVI 960 
QUERY: 1957 FDYSDDGRILKTSFLGTGRQVFYKYGKLSKLSEIVYDSTAVTFGYDETTGVLKMVNLQSG 2 016 

IMIIMIMM I MM Mill IIIIMMMIMI Mill Mill Mill MIMI III 

SBJCT: 961 FD YS DDGR I LKT S FLGTGRQ VFYK YG KL S KL S E I VYD ST AVTFG YDETTG VLKMVNLQSG 1020 
QUERY: 2017 GFSCTIRYRKIGPLVDKQIYRFSEEGMVNARFDYTYHDNSFRIASIKPVISETPLPVDLY 2076 

M Mill 1 1 1 II 1 1 1 1 1 II 1 1 1 II I II IM M I M M 1 1 1 1 1 II M I II II I II II 1 1 1 1 

SBJCT: 1021 GFSCTIRYRKIGPLVDKQIYRFSEEGMVNARFDYTYHDNSFRIASIKPVISETPLPVDLY 1080 
QUERY: 2077 RYTDEISGKVEHFGKFGVIYYDINQIITTAVMTLSKHFDTHGRIKEVQYEMFRSLMYWMTV 2136 

II 1 1 IMM I II II I II M I M M M Ml II II 1 1 1 1 1 1 II I M M I II M I IM 1 1 1 II 

SBJCT: 1081 R YDE I SG KVEHFGK FG V I YYD I NQ 1 1 TT AVMTLS KHFDTHGR I KEVQ YEM FRS LMYWMTV 1140 
QUERY: 2137 QYDSMGRVIKRELKLGPYANTTKYTYDYDGDGQLQSVAVNDRPTWRYSYDXXXXXXXXXX 2196 

II II I MM I II II I II III M MM II 1 1 1 II 1 1 1 1 II 1 1 1 II II I II I 

SBJCT: 1141 QYDSMGRVIKRELKLGPYANTTKYTYDYDGDGQLQSVAVNDRPTWRYSYDLNGNLHLLNP 1200 
QUERY: 2197 XXSVRLMPLRYDLRDRITRLGDVQYKIDDDGYLCQRGSDIFEYNSKGLLTRAYNKASGWS 2256 

II II I Mill 1 1 1 II III I! Ill II II 1 1 III 1 1 1 M I MM II I II III II 1 1 1 II I 

SBJCT: 1201 GNSVRLMPLRYDLRDRITRLGDVQYKIDDDGYLCQRGSDIFEYNSKGLLTRAYNKASGWS 1260 
QUERY: 2257 VQ YR YDGVGRRAS Y KTNLGHHLQ Y FY SDLHNPTR I THVYNH SNS E I TS L YYDLQGHL FAM 2316 

II II Mill IM 1 1 1 II II I II MM MM I II 1 1 1 1 II 1 1 1 II II I II III IM 1 1 M I 

SBJCT: 1261 VQYRYDGVGRRASYKTNLGHHLQYFYSDLHNPTR I THVYNHSNSE I TSL YYDLQGHL FAM 1320 
QUERY: 2317 ESSSGEEYYVASDNTGTPLAVFSINGLMIKQLQYTAYGEIYYDSNPDFQMVIGFHGGLYD 2376 
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10 



15 



20 



25 



SBJCT: 


1321 


QUERY: 


2377 


SBJCT : 


1381 


QUERY: 


2437 


SBJCT : 


1441 


QUERY: 


2497 


SBJCT : 


1501 


QUERY: 


2557 


SBJCT : 


1561 


QUERY: 


2617 


SBJCT : 


1621 


QUERY: 


2677 


SBJCT : 


1681 



IIIMIIIIIIIII IIMIIIMMIIIIIIMIIMIIIimilimilll MINI 

ESSSGEEYYVASDNTGTPLAVFSINGLMIKQLQYTAYGEIYYDSNPDFQMVIGFHGGLYD 1380 
PLTKLVHFTQRDYDVLAGRWTS PDYTMWKNVGKEPAPFNL YMFKSNNPLSSELDLKNYVT 2436 

IN ! I MM II 1 1! MM II II I II II II 1 1 1 INI 1 1 1 II II 1 1 1 1 1 II II II 1 1 1 III 

PLTKLVHFTQRDYDVLAGRWTS PDYTMWKNVGKEPAPFNL YMFKSNNPLSSELDLKNYVT 1440 
DVKSWLVMFGFQLSNI I PGFPRAKMYFVPPPYELSESQASENGQLITGVQQTTERHNQAF 2496 

1 1 II lllll I II 1 1 1 1 1 1 II I M M MM M 1 II 1 1 Mill II II I M 1 1 1 Ml Ml II I 

DVKSWLVMFGFQLSNI I PGFPRAKMYFVPPPYELSESQASENGQLI TGVQQTTERHNQAF 1500 
MALEGQVITKKLHASIREKAGHWFATTTPIIGKGIMFAIKEGRVTTGVSSIASEDSRKVA 2556 

MMIIMI Ml II MM MMIM MMI MMM I III MM II II MM II M II M 

MALEGQVITKKLHAS I REKAGHWFATTTP I IGKGIM FAI KEGRVTTGVS S I ASEDSRKVA 1560 
SVLNNAYYTjDKMHYSIEGKDTHYFVKIGSADGDLOTIXSTTIGRKVLESGVNVTVSQPTLL 2616 

IIIIIIIIIIIIIMIIIIIIIMIIIIMI Mill lllll Mill IMMIII llllll 

SVLNNAYYLDKMHYSIEGKDTHYFVKIGSADGDLVTLGTTIGRKVLESGVNVTVSQPTLL 1620 
VNGRTRRFTNI E FQ YSTLLLS I R YGLT P DT LDE E KARVLDQARQRALGTAWAKE QQ KARD 2676 

1 1 II 1 1 1 II II M Ml 1 1 1 1 1 M II M 1 1 1 M I Ml 1 1 1 1 1 II 1 1 1 1 1 M II II M 1 1 1 1 

VNGRTRRFTNIEFQYSTLLLSIRYGLTPDTLDEEKARVLDQARQRALGTAWAKEQQKARD 1680 



Mil 



lllll IMIMIIIMIMIM Mill Mill MIMIIMMII Ml 



The amino acid sequences of the FCTR3bcde and f proteins were also found to have 
2528 of 2774 amino acid residues (91%) identical to, and 2557 of 2774 residues (92%) 
30 positive with, the 2765 amino acid residue protein neurestin alpha [Rattus norvegicus] 
(GenBank Acc:AF086607) (SEQ ID NO:72), shown in Table 3T. 

Table 3T. BLASTP of FCTR3bcd and f against Rattus norvegicus Neurestin alpha (SEQ 

ID NO:72) 

> GI|9910320|REF|NP 064473.l| NEURESTIN ALPHA [RATTUS NORVEGICUS] 
35 Gl|571220l|GB|AAD47383.l|AF086607 1 (AF086607) NEURESTIN ALPHA [RATTUS NORVEGICUS] 

LENGTH = 2765 



40 



45 



50 



55 



60 



SCORE = 4988 BITS (12938), EXPECT = 0.0 
IDENTITIES = 2528/2774 (91%), POSITIVES 



QUERY: 


1 


SBJCT : 


1 


QUERY: 


61 


SBJCT : 


61 


QUERY: 


121 


SBJCT : 


121 


QUERY : 


181 


SBJCT : 


181 


QUERY: 


241 


SBJCT: 


241 


QUERY: 


301 



2557/2774 (92%) , GAPS = 50/2774 (1%) 



60 



MDVKDRRHRSLTRGRCGKECRYTSSSLDSEDCRVPTQKSYSSSETLKAYDHDSRMHYGNR 

1 1 II I M 1 1 1 M 1 1 1 1 II II II I M II II 1 1 Ml 1 1 II M I M I M M 1 1 1 1 1 1 II I Ml 

MDVKDRRHRSLTRGRCGKECRYTSSSLDSEDCRVPTQKSYSSSETLKAYDHDSRMHYGNR 6 0 
VTDLIHRESDEFPRQGTNFTLAELGICEPSPHRSGYCSDMGILHQGYSLSTGSDADSDTE 120 

llll+lllllll III I II 1 1 1 1 1 II Mill I Ml II 1 1 1 Ml 1 1 1 1 M II II M 1 1 1 1 

VTDLVHRESDEFSRQGANFTLAELGICEPSPHRSGYCSDMGILHQGYSLSTGSDADSDTE 120 
GGMSPEHAIRLWGRGIKSRRSSGLSSRENSALTLTXXXXXXXXXXXXGRXXXXXXXXXXX 180 

MM 1 1 MMM 1 1 M 1 1 M 1 1 M I II II 1 1 1 II I II 

GGMSPEHAIRLWGRGIKSRRSSGLSSRENSALTLTDSDNENKSDDDNGRPIPPTSSSSLL 180 
XXXXXXXXHNPPPVSCQMPLLDSNTSHQIMDTNPDEEFSPNS YLLRACXXXXXXXXXXXX 240 

1 1 M 1 1 1 1 II II II 1 1 1 II II M Ml 1 1 II M I M 1 1 Ml 

PSAQLPSSHNPPPVSCQMPLLDSNTSHQIMDTNPDEEFSPNSYLLRACSGPQQASSSGPP 240 



NHHSQXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXQIHAPAPAPNDLATTPESVQ 

Mill I M Mill I Mill II 1 1 II 

NHHSQSTLRPPLPPPHNHTLSHHHSSANSLNRNSLTNRRSQIHAPAPAPNDLATTPESVQ 



300 



300 



LQDSWVLNSNVPLETRHFLFKXXXXXXXXXXXXXXXYPLTSGTVYTPPPRLLPRNTFSRK 3 60 

86 15966-697 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



SBJCT: 


301 


QUERY: 


361 


SBJCT: 


361 


QUERY: 


396 


SBJCT : 


421 


QUERY: 


440 


SBJCT : 


481 


QUERY: 


500 


SBJCT : 


541 


QUERY: 


560 


SBJCT : 


601 


QUERY: 


620 


SBJCT : 


661 


QUERY: 


680 


SBJCT : 


721 


QUERY: 


740 


SBJCT : 


781 


QUERY: 


800 


SBJCT : 


832 


QUERY: 


860 


SBJCT : 


892 


QUERY: 


920 


SBJCT : 


952 


QUERY: 


980 


SBJCT : 


1012 


QUERY: 


1040 


SBJCT: 


1072 


QUERY: 


1100 


SBJCT: 


1132 


QUERY: 


1160 


SBJCT : 


1192 


QUERY: 


1220 


SBJCT: 


1252 


QUERY: 


1280 



I II I II Mill 1 1 1 1 1 1 1 II I I II III 1 1 II II Ml 1 1 1 1 1 1 III 

LQDS WVLNSNVPLETRHFLFKTSSGSTPLFSSSSPGYPLTSGTVYTPPPRLLPRNTFSRK 360 

AFKLKKPSKYCSWKCXXXXXXXXXXXXXXXXXYFI 3 95 

I III I I II I II I I I I Ml 

AFKLKKPSKYCSWKCAALSAIAAALLIAILLAYFIAMHLI^LNWQLQPADGHTFNNGVRT 420 
VPWSLKNSSIDSGEAEVGRRVTQEVPPGVFWRSQIHISQPQFLK 43 9 

I Mlllllllllll llllll lllllll Mill lllll Ml I III 

GLPGNDDVATVPSGGKVPWSLKNSSIDSGEAEVGRRVTQEVPPGVFWRSQIHISQPQFLK 480 
FNISLGKDALFGVYIRRGLPPSHAQYDFMERLDGKEKWSVVESPRERRSIQTLVQNEAVF 499 

I II I II lllllll MM III IMMMMMIIMI IMIMI IMIMII MUM III 

FNISLGKDALFGVYIRRGLPPSHAQYDFMERLDGKEKWSWESPRERRSIQTLVQNEAVF 540 
VQYLDVGLWHIlAFYNDGKDKEMVSF^P^VVLDSVQDCPRNCHGNGECVSGVCHCFPGFLGA 559 

I II I II lllllll MM Ml II II MMIMIMM IMIMII IMIMI MUM Ml 

VQYLDVGLWHLAFYNDGKDKEMVSFNTVVLDSVQDCPRNCHGNGECVSGLCHCFPGFLGA 600 
DCAKAACPVLCSGNGQYSKGTCQCYSGWKGAECDVPMNQCIDPSCGGHGSCIDGNCVCSA 619 

I III II lllllll II II III II II MM IMIMII lllllll I IMIMI MUM Ml 

DCAKAACPVLCSGNGQYSKGTCQCYSGWKGAECDVPMNQCIDPSCGGHGSCIDGNCVCAA 660 
GYKGEHCEEVDCLDPTCSSHGVCVNGECLCSPGWGGLNCELARVQCPDQCSGHGTYLPDT 679 

I II I II lllllll MM I II II II MM I lllllll lllllll I II MIMMMIMM 

GYKGEHCEEVDCLDPTCSSHGVCVNGECLCSPGWGGLNCELARVQCPDQCSGHGTYLPDS 720 
GLCSCDPNWMGPDCSVEVCSVDCGTHGVCIGGACRCEEGWTGAACDQRVCHPRCIEHGTC 73 9 

I IMM III MM MM III II II II II I lllllll II II III 1 1 1 III I II II II Ml I 

GLCNCDPNWMGPDCSVEVCSVDCGTHGVCIGGACRCEEGWTGAACDQRVCHPRCIEHGTC 7 80 
********* 

KDGKCE CRE GWNGEHCT I GRQTAGTE TDGC PDL CNGNGRCTLGQNS WQC VCQTG WRG PGC 799 

I II 1 1 1 II 1 1 1 1 1 II II I 1 1 IMIMI II Mill 1 1 1 MM II II III II I 

KDGKCECREGWNGEHCTI DGC PDL CNGNGRCTLGQNS WQC VCQTG WRG PGC 831 

NVAMETSCADNKDNEGDGLVDCLDPDCCLQSACQNSLLCRGSRDPLDI I QQGQTDWP AVK 859 

I II M I II II I I I II M I II II I II II I II I I I I II II II I II I I I II II II I I I I I I I I 
NVAMETSCADNKDNEGDGLVDCLDPDCCLQSACQNSLLCRGSRDPLDI IQQGQTDWPAVK 891 

S FYDRI KLLAGKDSTHI I PGENPFNSS L VS LI RGQWTTDGT PL VG VNVS FVKYPKYGYT 919 

I II 1 1 1 II 1 1 1 1 1 1 1 II I IMI 1 1 1 II 1 1 II 1 1 M I II II I II 1 1 Ml 1 1 II I M 1 1 1 1 1 

S FYDRI KLLAGKDSTHI I PGDNPFNSSL VS LI RGQWTTDGT PL VG VNVS FVKYPKYGYT 951 
ITRQDGTFDLIANGGASLTLHFERAPFMSQERTVWLPWNSFYAMDTLVMKTEENSIPSCD 979 

I II 1 1 1 II I M 1 1 1 M + l II II 1 1 1 II I Ml 1 1 II I II II II Ml II II II Ml II III 

ITRQDGTFDLI ANGGSALTLHFERAPFMSRERTVWPPWNSFYAMDTLVMKTEENS I PSCD 1011 
LSGFVRPDPIIISSPLSTFFSAAPGQNPIVPETQVLHEEIELPGSNVKLRYLSSRTAGYK 103 9 

I I M M II II 1 1 II I II I II IMi 1 1 1 M III I II II II II M II 1 1 1 1 II 1 1 1 1 II 

LSGFVRPDPIIISSPLSTFFSASPAANPIVPETQVLHEEIELPGTNVKLRYLSSRTAGYK 1071 
SLLKITMTQSTVPLNLIRVHLMVAVEGHLFQKSFQASPNLASTFIWDKTDAYGQRVYGLS 1099 

M M M II M M 1 1 1 M I II II M 1 1 1 1 1 M I II M IMM I M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

SLLKITMTQSTVPLNLIRVHLMVAVEGHLFQKSFQASPNLAYTFIWDKTDAYGQRVYGLS 1131 
DAWSVGFEYETCPSLILWEKRTALLQGFELDPSNLGGWSLDKHHILNVKSGILHKGTGE 1159 

1 1 1 1 IMI II Ml 1 1 M Ml IMM I MM MM II 1 1 1 1 1 II 1 1 llllllll lllll 

DAWSVGFEYETCPSLILWEKRTALLQGFELDPSNLGGWSLDKHHTLNVKSGILLKGTGE 1191 
NQFLTQQPAIITSIMGNGRRRSISCPSCNGLAEGNKLLAPVALAVGIDGSLYVGDFNYIR 1219 

1 1 II II II 1 1 1 Ml 1 1 1 Ml Ml 1 1 MM II I II II 1 1 1 II M I M II II Ml 1 1 1 1 II I 

NQFLTQQPAIITSIMGNGRRRSISCPSCNGLAEGNKLLAPVALAVGIDGSLFVGDFNYIR 1251 
RI FPSRNVTS ILELRNKEFKHSNNPAHKYYLAVDPVSGSLYVSDTNSRRI YRVKSLSGTK 1279 

MM II II I II 1 1 M 1 1 1 IMI Ml 1 1 1 1 1 1 IMMM II II I IMI 1 1 1 1 MM 1 1 I 

RIFPSRNVTSILELRNKEFKHSNSPGHKYYLAVDPVTGSLYVSDTNSRRIYRVKSLSGAK 1311 
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SBJCT: 


1312 


QUERY: 


1340 


SBJCT : 


1372 


QUERY: 


1400 


SBJCT: 


1432 


QUERY: 


1460 


SBJCT : 


1492 


QUERY: 


1520 


SBJCT: 


1552 


QUERY: 


1580 


SBJCT: 


1612 


QUERY: 


1640 


SBJCT : 


1672 


QUERY: 


1700 


SBJCT : 


1732 


QUERY: 


1760 


SBJCT : 


1792 


QUERY: 


1820 


SBJCT : 


1852 


QUERY: 


1880 


SBJCT : 


1912 


QUERY: 


1940 


SBJCT : 


1972 


QUERY: 


2000 


SBJCT : 


2032 


QUERY: 


2060 


SBJCT : 


2092 


QUERY: 


2120 


SBJCT: 


2152 


QUERY: 


2180 


SBJCT: 


2212 


QUERY: 


2240 


SBJCT: 


2272 


QUERY: 


2300 



I II II I M 1 1 II Mil Ml 1 1 II II II 1 1 hi I III II II II Ml II II II 1 1 1 1 1 II II 

DLAGNS EWAGTGEQCL P FDEARCGDGG KAVDATLM S PRG I AVD KNGLM YFVDATM I RKV 1371 
DQNGIISTLIX5SOTLTAVRPLSCDSSMDVAQVRLEWPTDLAVNPMDNSLYVLENNVILRI 13 99 

I II M 1 1 1 1 1 II M II I M II MM II II Ml I Ml II II II Ml II II II 1 1 1 II MM 

DQNGIISTLLGSNDLTAVRPLSCDSSMDVAQVRLEWPTDLAVNPMDNSLYVLENNVILRI 143 1 
TENHQVSIIAGRPMHCQVPGIDYSLSKXXXXXXXXXXXXXXXXXTGVLYITETDEKKINR 1459 

MMMMMMMMMMMIMM 1 1 1 1 1 1 1 1 II 1 1 M 1 1 

TENHQVSIIAGRPMHCQVPGIDYSLSKLAIHSALESASAIAISHTGVLYITETDEKKINR 1491 
LRQVTTNGE I CLLAGAASXXXXXXXXXXXX YSGDDAYATDAI LNS PS SLAVAPDGT I Y I A 1519 

MMMMMMMMM M M M M M I M M I M M M M M M M 

LRQVTTNGE I CLLAGAASDCDCKNDVNC I CYSGDDAYATDAI LNS PS SLAVAPDGT I Y I A 1551 
DLGNIRIRAVSKNKPVLNAFNQYEAASPGEQELYVFNADGIHQYTVSLVTGEYLYNFTYS 157 9 

1 1 1 M 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 M M 1 1 1 1 1 1 

DLGNIRIRAVSKNKPVLNAFNQYEAASPGEQELYVFNADGIHQYTVSLVTGEYLYNFTYS 1611 
TDNDVTELIDNNGNSLKIRRDSSGMPRHLLMPDNQIITLTVGTNGGLKVVSTQNLELGLM 163 9 

II II 1 1 1 II II M III II 1 1 1 1 MIMM 1 1 1 1 II II II 1 1 1 1 MM I II I M 1 1 1 1 1 

ADNDVTELIDNNGNSLKI RRDSSGMPRHLLMPDNQI ITLTVGTNGGLKAVSTQNLELGLM 1671 
T YDGNTGLLATKSDETGWTT FYDYDHEGRLTNVTRPTG WTSLHREMEKS I T I D I ENSNR 1699 

1 1 1 M 1 1 1 II M M I II II II II I M M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M II 1 1 M M II 1 1 1 1 

TYIX3NTGLLATKSDETGWTTFYDYDHEGRLTNVTRPTGVVTSLHREMEKSITVDIENSNR 1731 
DDDVTVITNLSSVE ASYTVVQDQVRNS YQLCNNGTLRVMYANGMGI S FHSEPHVLAGT IT 1759 

l + l 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 II 1 1 II 1 1 1 1 1 l + l 1 1 1 1 1 1 1 1 M M + l 1 1 II I II 1 1 1 1 + 1 

DNDVTVITNLSSVEASYTWQDQVRNSYQLCSNGTLRVMYANGMGVSFHSEPHVLAGTLT 1791 
PTIGRCNISLPMENGLNSIEWRLRKEQIKGKVTIFGRKLRVHGRNLLSIDYDRNIRTEKI 1819 

1 1 1 1 1 1 1 M 1 1 1 M 1 1 1 1 M 1 1 1 M 1 1 1 1 1 1 1 1 M 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

PTIGRCNISLPMENGLNSIEWRLRKEQIKGKVTIFGRKLRVHGRNLLSIDYDRNIRTEKI 1851 
YDDHRKFTLRI I YDQVGRPFLWLPSSGLAAVNVS YFFNGRLAGLQRGAMSERTDIDKQGR 1879 

1 1 1 1 II 1 1 1 1 M M 1 1 M I M 1 1 M I M 1 1 1 M 1 1 M 1 1 1 1 M 1 1 1 1 1 1 1 1 M II 1 1 1 M 

YDDHRKFTLRI I YDQVGRPFLWLPSSGLAAVNVS YFFNGRLAGLQRGAMSERTDIDKQGR 1911 
IVSRMFAIX3KVWSYSYLDKSMVLLLQSQRQYIFEYDSSDRLIAVTMPSVARHSMSTHTSI 1939 

M 1 1 1 1 II 1 1 M II II 1 1 1 1 1 1 1 1 1 1 1 1 1 M I II I M M M 1 1 1 II II MM 1 1 1 II II 

IVSRMFADGKTOSYSYLDKSMVLLLQSQRQYIFEYDSSDRLHAVTMPSVARHSMSTHTSI 1971 
GYIRNIYNPPESNASVIFDYSDDGRILKTSFLGTGRQVFYKYGKLSKLSEIVYDSTAVTF 1999 

I II M II II I II 1 1 II II 1 1 M M I II II II I II III II M II M II II II 1 1 1 1 1 M M 

G Y I RN I YNP PE SNAS V I FD Y S DDGR I LKT S FLGTGRQV FYK YG KL S KLS E I VYD S T AVT F 2031 
GYDETTGVLKMVNLQSGGFSCTIRYRKIGPLVDKQIYRFSEEGMVNARFDYTYHDNSFRI 2059 

1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 M M 1 1 l-M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Ml II 1 1 1 1 1 II 1 1 1 1 

G YDETTGVL KMVNLQS GG FS CT I R YRKVG P LVD KQ I YR FS E EGM INARFD YT YHDNS FR I 2091 
ASIKPVISETPLPVDLYRYDEISGKVEHFGKFGVIYYDINQIITTAVMTLSKHFDTHGRI 2119 

1 1 1 II M M 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 M 1 1 II 

ASIKPVISETPLPVDLYRYDEISGKVEHFGKFGVIYYDINQIITTAVMTLSKHFDTHGRI 2151 
KCTQYEMFRSLMYWMTVQYDSMGRVIKRELKLGPYANTTKYTYDYDGDGQLQSVAVNDRP 2179 

I III I II M II 1 1 1 II I M 1 1 II I II MM 1 1 1 Ml II II I III II I II M I II 1 1 1 1 II 

KEVQYEMFRSLMYWMTVQYDSMGRVIKRELKLGPYANTTKYTYDYDGDGQLQSVAVNDRP 2211 
TWRYSYDXXXXXXXXXXXXS VRLMPLRYDLRDRITRLGDVQYKIDDDGYLCQRGSDI FEY 223 9 

MMIM I M 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 M 

TWRYSYDLNGNLHLLNPGNSARLMPLRYDLRDRITRLGDVQYKIDDDGYLCQRGSDI FEY 2271 
NSKGLLTRAYNKASGWSVQYRYDGVGRRAS YKTNLGHHLQYFYSDLHNPTRITHVYNHSN 22 99 

I MM 1 1 1 1 1 M II II Ml M MM 1 1 1 M 1 1 1 1 1 M 1 1 1 1 1 II II + 1 1 1 1 1 1 1 M I M 

NS KG LLTRA YNKAS GW S VQYR YDGVS RRAS YKTNLGHHLQ Y FY S DLHHPTR I THVYNHSN 2331 
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II II II II 1 1 II II II 1 1 II II 1 1 1 1 1 1 1 1 1 1 1 1! 1 1 1 III Mil MM MM IIIMI I 

SBJCT: 2332 SEITSLYYDLQGHLFAMESSSGEEYYVASDNTGTPLAVFSINGLMIKQLQYTAYGEIYYD 2391 
QUERY: 2360 SNPD FQMVI G FHGGL YDPLT KL VHFTQRD YD VLAGR WT S PD YTMWKNVG KE P AP FNL YMF 2419 

IIIMI II 1 1 II II II II II II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 II I Ml II M I III II III 

SBJCT: 2392 SNPDFQMVIGFHGGLYDPLTKLVHFTQRDYDVLAGRWTSPDYTMWRNVGKEPAPFNLYMF 2451 
QUERY: 2420 KSNNPLSSELDLKNYVTDVKSWLVMFGFQLSNI I PGFPRAKMYFVPPPYELSESQASENG 2479 

MM II Ml Ml II II M II I Ml II I M 1 1 II 1 1 1 1 MM II I M I II II II IIIMI I 

SBJCT: 2452 KNNNPLSNELDLKNYVTDVKSWLVMFGFQLSNI I PGFPRAKMYFVPPPYELSESQASENG 2511 
QUERY: 2480 QLITGVQQTTERHNQAFMALEGQVI TKKLHAS I REKAGHWFATTTP I IGKGIMFAI KEGR 2539 

1 1 II Ml Mill II II Ml 1 1 1 1 1 MM I M M 1 1 1 II M M II I II 1 1 II 1 1 II II 1 1 

SBJCT: 2512 QLITGVQQTTERHNQAFLALEGQVISKKLHAGI REKAGHWFATTTP I IGKGIMFAI KEGR 2571 
QUERY: 254 0 OTTGVSSIASEDSRKVASVLNNAYYLDKMHYSIEGKDTHYFVKIGSADGDLVTLGTTIGR 2599 

II II I II 1 1 1 II II II 1 1 1 1 1 1 M 1 1 1 1 II 1 1 II II 1 1 1 1 1 M I Ml II II I Ml II II I 

SBJCT: 2572 VTTGVS S I ASEDSRKVASVLNNAYYLDKMHYS I EGKDTHYFVKI GAADGDLVTLGTT IGR 2631 
QUERY: 2600 KVLESGVNVTVSQPTLLVNGRTRRFTNIEFQYSTLLLSIRYGLTPDTLDEEKARVLDQAR 2659 

II II 1 1 M 1 1 II Mil 1 1 1 1 1 1 1 II M 1 1 1 1 II 1 1 1 1 1 1 M II I M I MM 1 1 II II II I 

SBJCT: 2632 KVLESGVNVTVSQPTLLVNGRTRRFTNIEFQYSTLLLSIRYGLTPDTLDEEKARVLDQAR 2691 
QUERY: 2660 QRALGTAWAKEQQKARDGREGSRLWTEGEKQQLLSTGRVQGYEGYYVLPVEQYPELADSS 2719 

II II II IIIMI II MM II III Mill III MM III III III lllllll IIIMI II I 

SBJCT: 2692 QRALGTAWAKEQQKARDGREGSRLWTEGEKQQLLSTGRVQGYEGYYVLPVEQYPELADSS 2751 

QUERY: 2720 SNIQFLRQNEMGKR 2733 

II II II MM II II 
SBJCT: 2752 SNIQFLRQNEMGKR 2765 

* = FCTR3F DOES NOT CONTAIN THESE AMINO ACIDS 



35 



40 



45 



The amino acid sequences of the FCTR3bcde and f proteins were also found to have 
2536 of 2774 amino acid residues (91%) identical to, and 2558 of 2774 residues (91%) 
positive with, the 2764 amino acid residue protein Odd Oz/ten-m homolog 2 (Drosophila) 
(GenBank Acc:NP_035986.2) (SEQ ID NO:65), shown in Table 3U. 

Table 3U. BLASTP of FCTR3bcde and f against Odd Oz/ten-m homolog 2 (SEQ ID 

NO:65) 

> Gl[ 7657415 |REF|NP 035986. 2| ODD OZ/TEN-M HOMOLOG 2 (DROSOPHILA) ; ODD OZ/TEN-M 
HOMOLOG 3 

(DROSOPHILA) [MUS MUSCULUS] 
GI | 4760778 | DBJ | BAA773 97 . 1 [ (AB025411) TEN-M2 [MUS MUSCULUS] 
LENGTH = 2764 



SCORE = 4996 BITS (12961), EXPECT = 0.0 
IDENTITIES = 2536/2774 (91%) , POSITIVES 



2558/2774 (91%), GAPS = 51/2774 (1%) 



QUERY: 1 MDVKDRRHRSLTRGRCGKECRYTSSSLDSEDCRVPTQKSYSSSETLKAYDHDSRMHYGNR 60 
50 | | | | | || | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | M 

SBJCT: 1 MDVKDRRHRSLTRGRCGKECRYTSSSLDSEDCRVPTQKSYSSSETLKAYDHDSRMHYGNR 60 



55 



QUERY: 61 



SBJCT: 61 



VTDLIHRESDEFPRQGTNFTLAELGICEPSPHRSGYCSDMGILHQGYSLSTGSDADSDTE 120 

llll + lllllll Ml I I I I I I I I I M I I III! II I I I I II II I I II II II Mil II II I 
VTDLVHRESDEFSRQGTNFTLAELGICEPSPHRSGYCSDMGILHQGYSLSTGSDADSDTE 120 



60 



QUERY: 121 GGMSPEHAIRLWGRGIKSRRSSGLSSRENSALTLTXXXXXXXXXXXXGRXXXXXXXXXXX 180 

I I I I I i I I I I I i I I I I I I I I I I I I 1 I I I I I I I I 1 I II 
SBJCT: 121 GGMSPEHAIRLWGRGIKSRRSSGLSSRENSALTLTDSDNENKSDDDNGRPIPPTSSSSLL 180 
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QUERY : 


181 


on T/T . 


lol 


QUERY : 


24 1 


SB JCT : 


24 1 


QUERY : 


301 




301 


A-vT TT7 1 n \/ 

QUERY : 


361 


bBJt_l : 


361 


QUERY : 


396 


SB JCT : 


421 


QUERY : 


440 


OTS Mil 

SB JCT : 


481 


QUERY : 


500 


SB JCT : 


541 


QUERY : 


560 


SB JCT : 


601 


QUERY : 


620 


SB JCT : 


661 


QUERY : 


680 


SB JCT : 


721 


QUERY : 


740 


SB JCT : 


7 80 


QUERY : 


800 


CT3 T/rp 

odJCI : 


831 


QUERY : 


860 


CD T/™ W T > . 

odJLI : 


891 


ATTT?r>\/ 

QUhiKY : 


920 


boJLl : 




QUhKx : 


980 




1011 


QUERY : 


1040 


SB JCT : 


1071 


QUERY: 


1100 


SB JCT: 


1131 



XXXXXXXXHNPPPVSCQMPLLDSNTSHQIMDTNPDEEFSPNSYLLRACXXXXXXXXXXXX 240 

1 1 1 1 1 1 1 1 1 1 Mil III II II I III III 1 1 1 II II 1 1 1 1 1 

PSAQLPSSHNPPPVSCQMPLLDSNTSHQIMDTNPDEEFSPNSYLLRACSGPQQASSSGPP 240 

NHHSQXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXQIHAPAPAPNDLATTPESVQ 3 00 

Mill I II I I I I I I I Mil I II II I 

NHHSQSTLRPPLPPPHNHTLSHHHSSANSLNRNSLTNRRSQIHAPAPAPNDLATTPESVQ 300 

LQDS WVLNSNVPLETRHFLFKXXXXXXXXXXXXXXXYPLTSGTVYTPPPRLLPRNTFSRK 360 

II! 1 1 MM II I II II 1 1 II I 1 1 1 M II M M I MM II 1 1 1 II I 

LQDSWVLNSNVPLETRHFLFKTSSGSTPLFSSSSPGYPLTSGTVYTPPPRLLPRNTFSRK 360 

AFKLKKPSKYCSWKCXXXXXXXXXXXXXXXXXYFI 395 

I M I I I I II II I II I III 

AFKLKKPSK YCS WKCAALS AI AAALLLAI LLAYFI AMHLLGLNWQLQPADGHTFNNGVRT 420 
VPWSLKNSSIDSGEAEVGRRVTQEVPPGVFWRSQIHISQPQFLK 439 

II II 1 1 1 MIMI 1 1 Ml II II I II Ml 1 1 1 1 1 1 M M 1 1 1 II I 

GLPGNDDVATVPSGGKVPWSLKNSSIDSGEAEVGRRVTQEVPPGVFWRSQIHISQPQFLK 480 
FNI S LG KDAL FG VY I RRGLP P S HAQ YD FME RLDGKE KWSWE S P RE RRS I QTL VQNE AVF 4 99 

I II 1 1 1 1 M II 1 1 1 M M II I M II II II II Mill 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 Ml 1 1 II I 

FNISLGKDALFGVYIRRGLPPSHAQYDFMERLDGKEKWSWESPRERRSIQTLVQNEAVF 540 
VQ YLD VGL WHLAFYNDGKDKEM VS FNTWLDS VQDC P RNCHGNGE CV S G VCHC F PG FLG A 559 

Ml I III II 111 M II Mill II II Mill MIMI II MIMI II I ll + IIIIMI III 

VQYLDVGLWHIAFTimGKDKEMVSFimAnjDSVQDCPRNCHGNGECVSGLCHCFPGFLGA 600 
DCAKAACPVLCSGNGQYSKGTCQCYSGWKGAECDVPMNQCIDPSCGGHGSCIDGNCVCSA 619 

III MM II MM I MIMM II II Mill MM II II IMIMMM lllllll II M 

DCAKAAC PVLC S GNGQ YS KGT CQC Y SG W KG AECD VPMNQC I DP S CGGHGS C I DGNCVCAA 660 
GYKGEHCEEVDCLDPTCSSHGVCVNGECLCSPGWGGLNCELARVQCPDQCSGHGTYLPDT 679 

Ml 1 1 II II II II I IMIIIIII II Mill IMIII I Mill 1 1 1 M III II II I M 1 + 

GYKGEHCEEVDCLDPTCSSHGVCVNGECLCSPGWGGLNCELARVQCPDQCSGHGTYLPDS 720 

GLCSCDPNWMGPDCSVEVCSVDCGTHGVCIGGACRCEEGWTGAACDQRVCHPRCIEHGTC 739 

IIIIIIMIIIIIIII I I II II II II II II III II I I I I I III I I II II II II M I I II 
GLCSCDPNWMGPDCSV-VCSVDCGTHGVCIGGACRCEEGWTGAACDQRVCHPRCIEHGTC 779 
********* 

KDGKCECREGWNGEHCTIGRQTAGTETDGCPDLCNGNGRCTLGQNSWQCVCQTGWRGPGC 7 99 

Ml II II II II II I MM I I I M II II I I II I II I I I II II II II I I I II I 

KDGKCECREGWNGEHCTI DGCPDLCNGNGRCTLGQNSWQCVCQTGWRGPGC 830 

NVAMETSCADNKDNEGDGLVDCLDPDCCLQSACQNSLLCRGSRDPLDI IQQGQTDWPAVK 859 

II I II MIMI II M II 1 1 M II II II M I MM II I M 1 1 II 1 1 1 II II II M II I II I 

NVAMETSCADNKDNEGDGLVDCLDPDCCLQSACQNSLLCRGSRDPLDI IQQGQTDWPAVK 890 
SFYDRIKLLAGKDSTHIIPGENPFNSSLVSLIRGQWTTDGTPLVGVNVSFVKYPKYGYT 919 

I II II MM MM II IMIMMI Mill MIMI M 1 1 1 II 1 1 1 1 1 1 1 1 1 1 II 1 1 II 

S FYDR I KLLAGKDS TH 1 1 PGDNP FNS S L VS L I RGQ WTMDGTPL VG VNVS FVKY P K YG YT 950 
ITRQDGTFDLIANGGASLTLHFERAPFMSQERTVWLPWNSFYAMDTLVMKTEENSIPSCD 979 

II I II MM II M M-l II 1 1 III MM I MM II I M M I II 1 1 II II II II II I M I 

ITRQDGTFDLIANGGSALTLHFERAPFMSQERTVWLPWNSFYAMDTLVMKTEENSIPSCD 1010 
LSGFVRPDPIIISSPLSTFFSAAPGQNPIVPETQVLHEEIELPGSNVKLRYLSSRTAGYK 1039 

M I II MM II I M MM II I hi Ml I II II II I M M II M II II II II II I II I 

LSGFVRPDPIIISSPLSTFFSASPASNPIVPETQVLHEEIELPGTNVKLRYLSSRTAGYK 1070 
SLLKITMTQSTVPLNLIRVHLMVAVEGHLFQKSFQASPNLASTFI WDKTDAYGQRVYGLS 1099 

II II MM I M 1 1 MM III M Ml MM lllllll II Ml 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 

SLLKITMTQSTVPLNL I RVHLMVAVEGHLFQKSFQASPNLAYTFI WDKTDAYGQRVYGLS 1130 
DA WS VG FE YETC P S L I L WE KRT ALLQG FE LD PSNLGG WS LDKHH I LNVKSG I LHKGTGE 1159 

II M II MIMI 1 1 MIMI II Ml MMMIIMI II I M II II MMMMMIMI 

DAWSVGFEYETCPSLILWEKRTALLQGFELDPSNLGGWSLDKHHTLNVKSGILHKGTGE 1190 
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50 



55 



60 



65 



/**\t i r^Ti vr 

QUERY : 


1160 


SBJCT : 


1191 


/^T It It) \T 

QUERY : 


1220 


SBJCT : 


1251 


QUERY : 


1280 


SBJCT : 


1311 


QUERY : 


1340 


SBJCT : 


1371 


QUERY : 


1400 


SBJCT : 


143 1 


QUERY : 


1460 


SBJCT : 


1491 


QUERY: 


1520 


SBJCT : 


1551 


QUERY : 


1580 


SBJCT : 


1611 


QUERY : 


1640 


SBJCT : 


1671 


QUERY: 


1700 


SBJCT : 


1731 


QUERY : 


1760 


SBJCT : 


1791 


QUERY : 


1820 


SBJCT : 


1851 


QUERY : 


1880 


SBJCT : 


1911 


QUERY : 


1940 


on T^**T» - 

boJL.1 : 


1971 


/■\T inn vr 

QUERY : 


2000 


ooJLl : 


Z U j x 


QUERY: 


2060 


SBJCT: 


2091 


QUERY: 


2120 


SBJCT: 


2151 



NQ FLTQQ PA 1 1 T S I MGNGRRRS ISC PS CNGLAEGNKLLAP VALAVG I DGS L YVGD FNY I R 1219 

1 1 1 1 1 II II II 1 1 1 II I Ml I II II MM 1 1 1 II II 1 1 1 II Mil 1 1 1 II IH! I II II I 

NQFLTQQPAI ITS IMGNGRRRS I SCPSCNGLAEGNKLLAPVALAVG IDGSLFVGDFNYI R 1250 
RIFPSRNVTSILELRNKEFKHSNNPAHKYYLAVDPVSGSLYVSDTNSRRIYRVKSLSGTK 1279 

IMMM MM 1 1 1 II M II 1 1 Ml I Ml 1 1 MIMI I II II Ml 1 1 1 1 M I M II I I 

RIFPSRNVTSILELRNKEFKHSNSPGHKYYLAVDPVTGSLYVSDTNSRRIYRVKSLSGAK 1310 
DLAGNSEWAGTGEQCLPFDEARCGDGGKAIDATLMSPRGIAVDKNGLMYFVDATMIRKV 133 9 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l + l 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 II 1 1 1 1 1 1 1 1 1 

DIJ^GNSEWAGTGEQCLPFDEARCGIX^GKAVDATLMSPRGIAVDKNGLMYFVDATMIRKV 1370 
DQNGI I STLLGSNDLTAVRPLSCDSSMDVAQVRLEWPTDLAVNPMDNSLYVLENNVI LRI 13 99 

M 1 1 1 1 M I M 1 1 1 1 1 1 1 M M 1 1 1 1 II 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 II II M 1 1 1 1 1 1 1 1 

DQNGIISTLLGSNDLTAVRPLSCDSSMDVAQVRLEWPTDLAVNPMDNSLYVLENNVILRI 1430 
TENHQVS 1 1 AGR PMHCQ VPG I D Y SL S KXXXXXXXXXXXXXXXXXTG VL Y I TETDE KK INR 1459 

I II 1 1 1 II I M M II 1 1 1 M II I II M MMMMIMMMI 

TENHQVSIIAGRPMHCQVPGIDYSLSKLAIHSALESASAIAISHTGVLYITETDEKKINR 1490 
LRQVTTNGE I CLLAGAASXXXXXXXXXXXXYSGDDAYATDAI LNS PS SLAVAPDGT I Y I A 1519 

MMMMMMMMM ' 1 1 1 M M M I M M M M M M M I M M I 

LRQVTTNGE I CL LAGAAS DCDC KND VNC I C Y SGDDAYATDA I LN SPSS LAVAPDGT I Y I A 1550 
DI^NIRIRAVSKNKPVLNAFNQYEAASPGEQELYVFNAIXJIHQYTVSLVTGEYLYNFTYS 1579 

1 1 1 1 1 1 1 M II I M Ml I M M I II M M I M II I II I M I M I M 1 1 M II II Ml M I . 

DLGNIRI RAVSKNKPVLNAFNQYEAASPGEQELYVFNADGI HQYTVSLVTGE YLYNFTYS 1610 
TDNDVTELIDNNGNSLKIRRDSSGMPRHLLMPDNQIITLTVGTNGGLKWSTQNLELGLM 163 9 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 MMMMIM 

ADNDVTELIDNNGNSLKIRRDS S GM PRHLLM PDNQ I ITLTVGTNGGLKAVSTQNLELGLM 1670 
TYIX5NTGLLATKSDETGWTTFYDYDHEGRLTNVTRPTGVVTSLHREMEKSITIDIENSNR 1699 

1 1 II 1 1 M 1 1 1 1 II 1 1 M 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 M M 1 1 M I II 1 1 II II I II I 

TYTCNTGLLATKSDETGWTTFYDYDHEGRLTNVTRPTGVVTSLHREMEKSITIDIENSNR 173 0 
DDDVTVITNLSSVEASYTWQDQVRNSYQLCNNGTLRVMYANGMGISFHSEP 1759 

1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 ! 1 1 1 1 M 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 - 11 1 1 ! 1 1 1 1 1 f 1 1 1 

DDDVTVITNLSSVEASYTWQDQVRNSYQLCNNGTLRVMYANGMAVSFHSEPHVLAGTIT 1790 
PTIGRCNISLPMENGLNSIEWRLRKEQIKGKVTIFGRKLRVHGRNLLSIDYDRNIRTEKI 1819 

M 1 1 1 1 1 II M I M M M M M I M M M M M I Ml I MMI M I M M M M MIMI 

PTIGRCNISLPMENGLNSIEWRLRKEQIKGKVTIFGRKLRVHGRNLLSIDYDRNIRTEKI 1850 
YDDHRK FTL R 1 1 YDQVGRPFLWLPSSGLAAVNVS YFFNGRLAGLQRGAMSERTDIDKQGR 1879 

1 1 1 1 II Ml II I M I II 1 1 1 M I M II M I M IM II M II II II M MMI II MMM 

YDDHRKFTLRI I YDQVGRPFLWLPSSGLAAVNVS YFFNGRLAGLQRGAMSERTDIDKQGR 1910 
IVSRMFATX3KWSYSYLDKSMVLLLQSQRQYIFEYDSSDRLLAVTMPSVARHSMSTHTSI 193 9 

II 1 1 1 1 Ml II 1 1 II II I M 1 1 1 II M 1 1 M Ml M 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

IVSRMFADGKVWSYSYLDKSMVLLLQSQRQYIFEYDSSDRLHAVTMPSVARHSMSTHTSI 1970 
GYIRNIYNPPESNASVIFDYSDDGRILKTSFLGTGRQVFYKYGKLSKLSEIVYDSTAVTF 1999 

1 1 1 1 1 1 Ml II 1 1 II II 1 1 1 1 1 1 1 1 II II M MIMI 1 1 II II II M I II II II I M M 1 

GYIRNIYNPPESNASVIFDYSDDGRILKTSFLGTGRQVFYKYGKLSKLSEIVYDSTAVTF 2030 
G YDETTG VL KMVNLQ S GG FS CT I R YRK I G P LVDKQ I YR FS E EGMVNAR FD YT YHDNS FR I 2059 

1 1 1 1 II I II II 1 1 1 III 1 1 1 1 1 1 MIMI I MM M 1 1 1 II II Ml 1 1 II II Mill II I 

GYDETTGVLKMVNLQSGGFSCTIRYRKVGPLVDKQIYRFSEEGMINARFDYTYHDNSFRI 2090 

ASIKPVISETPLPVDLYRYDEISGKVEHFGKFGVIYYDINQIITTAVMTLSKHFDTHGRI 2119 
I I I I I I I II II I I I II II II I I I II II I I I I IM II I I III II II I I I II II II III I I I 
ASIKPVISETPLPVDLYRYDEISGKVEHFGKFGVIYYDINQIITTAVMTLSKHFDTHGRI 2150 

KEVQYEMFRSLMYWMTVQYDSMGRVIKRELKLGPYANTTKYTYI>YDGDGQLQSVAVNDRP 2179 

1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

KEVQYEMFRSLMYWMTVQYDSMGRVIKRELKLGPYANTTKYTYDYDGDGQLQSVAVNDRP 2210 
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2180 T WR Y S YDXXXXXXXXXXXX S VRLMPLR YDL RDRI TRLGDVQ YK I DDDG YLCQRGSD I FEY 2239 

lllllll I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

2211 TWRYSYDLNGNLHLLNPGNSARLMPLRYDLRDRITRLGDVQYKIDDDGYLCQRGSDIFEY 2270 

2240 NSKGLLTRAYNKASGWSVQYRYDGVGRRASYKTNLGHHLQYFYSDLHNPTRITHVYNHSN 2299 

I llllllllllll II II IMINII IIMIIII III lllll IIMII II lllllll MM 

2271 NSKGLLTRAYNKASGWSVQYRYIX3VGRRASYKTNLGHHLQYFYSDLHNPTRITHVYNHSN 2330 
2300 SEITSLYYDLQGHLFAMESSSGEEYWASDNTGTPLAVFSINGLMIKQLQYTAYGEIYYD 2359 

I IIIIIIIIIIM II II II MINI Mil MINN ll + ll MINI II lllllll MM 

2331 SEITSLYYDLQGHLFAMESSSGEEYYVASDNTGTPLAVYSINGLMIKQLQYTAYGEIYYD 2390 
2360 SNPD FQMV I G FHGGL YD PLT KL VHFTQRD YDVLAGRWTS PD YTMWKNVG KE PAP FNL YM F 2419 

I MM MM MM II II II II MM II 1 1 1 III III II I II Mlhl II Ml Ml M I II 

2391 SNPDFQMV I G FHGGL YD PLT KL VHFTQRD YDVLAGRWTS PD YTMWRNVG KE PAP FNL YM F 2450 
2420 KSNNPLSSELDLKNYVTDVKSWLVMFGFQLSNIIPGFPRAKMYFVPPPYELSESQASENG 2479 

M II IM MM II II M IIMII Mill IIMII III M IIMII II IM MM M M 

2451 KNNNPLSNELDLKNYWDVKSWLVMFGFQLSNIIPGFPRAKMYFVPPPYELSESQASENG 2510 
2480 QLITGVQQTTERHNQAFNIALEGQVITKKLHASIREKAGHWFATTTPIIGKGIMFAIKEGR 2539 

I II II lllll III M IM IIMII III M III III II IM II II II II IMMMIMI 

2511 QLITGVQQTTERHNQAFLALEGQVITKKLHASIREKAGHWFATTTPIIGKGIMFAIKEGR 2570 
2540 VTTGVS S IAS EDSRKVAS VLNNAYYLDKMHYS I EGKDTHYFVKI GS ADGDLVTLGTT I GR 2599 

I II II Mill III M II II MM II III II III III II IM II ll + l II IMMIM I M 

2571 WTGVS SI AS ED SRKV AS VLNNAYYLDKMHYS I EGKDTHYFVK I GAADGDLVTLGTT I GR 2630 
2600 KVLESGVNVTVSQPTLLVNGRTRRFTNIEFQYSTLLLSIRYGLTPDTLDEEKARVLDQAR 2659 

I II II Mill I IM Ml IIMII II III Mill Ml II II Ml M II II II Mill I II 

2631 KVLESGVNVTVSQPTLLVNGRTRRFTNIEFQYSTLLLSIRYGLTPDTLDEEKARVLDQAG 2690 
2660 QRALGTAWAKEQQKARDGREGSRLWTEGEKQQLLSTGRVQGYEGYYVLPVEQYPELADSS 2719 

I II M lllll MM I II IM MMI Mill IMI M MM I IIMII MM Mill MM 

2691 QRALGTAWAKEQQKARDGREGSRLWTEGEKQQLLSTGRVQGYEGYYVLPVEQYPELADSS 2750 
2720 SNIQFLRQNEMGKR 2733 

1 1 1 1 1 1 ! 1 1 1 1 1 E I 

2751 SNIQFLRQNEMGKR 2764 
* = FCTR3F DOES NOT CONTAIN THESE AMINO ACIDS 

FCTR3 is related to rat neurestin, a gene implicated in neuronal development (Otaki 
JM, Firestein S Dev Biol 1999 Aug 1;2 12(1): 165-81) Neurestin shows homology to human 

45 gamma-heregulin, a Drosophila receptor-type pair-rule gene product, Odd Oz (Odz) / 
Ten(m), and Ten(a). Neurestin has putative roles in synapse formation and brain 
morphogenesis. A mouse neurestin homolog, DOC4, has independently been isolated from 
the NIH-3T3 fibroblasts. DOC4 is also known as tenascin M (TNM), a Drosophila pair-rule 
gene homolog containing extracellular EGF-like repeats. The significant homology to these 

50 molecules and in particular, y-heregulin, have important implications regarding the potential 
contribution of FCTR3 to disease progression. Heregulin is the ligand for HER- 
2/ErbB2/NEU, a proto-oncogene receptor tyrosine kinase implicated in breast and prostate 
cancer progression that was originally identified in rat neuro/glioblastoma cell lines. Extopic 
expression of HER-2/ErbB2/NEU in MDA-MB-435 breast adenocarcinoma cells confers 

55 chemoresistance to Taxol-induced apoptosis relative to vector transfected control cells (Yu et 
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al. Overexpression of ErbB2 blocks Taxol-induced apoptosis by up-regulation of p21Cipl, 
which inhibits p34Cdc2 kinase. Molec. Cell 2: 581-591, 1998). 

FCTR3 related tenascins and cancer biology 
As mentioned, FCTR3 also has significant homology to DOC4, (AKA tenascin M), a 
5 Drosophila pair-rule gene homolog containing extracellular EGF-like repeats. The tenascins 
are a growing family of extracellular matrix proteins that play prominent roles in tissue 
interactions critical to embryogenesis. Overexpression of tenascins has been described in 
multiple human solid malignancies. 

The role of the tenascin family of related proteins is to regulate epithelial-stromal 
10 interactions, participate in fibronectin-dependent cell attachment and interaction. Indeed, 
tenascin-C (TN) is overexpressed in the stroma of malignant ovarian tumours particularly at 
the interface between epithelia and stroma leading to suggestions that it may be involved in 
y the process of invasion (Wilson et al (1996) Br J Cancer 74: 999-1004). Tenascin-C is 

nj considered a therapeutic target for certain malignant brain tumors (Gladson CL : J 

g 1 5 Neuropathol Exp Neurol 1 999 Oct;58(l 0): 1 029-40). Stromal or moderate to strong 
M, periductal Tenascin-C expression in DCIS (ductal carcinoma in situ) correlates with tumor 

J? cell invasion. (Jahkola et al. Eur J Cancer 1998 Oct;34(l 1): 1687-92. Tenascin-C expression 

5 at the invasion border of early breast cancer is a useful predictor of local and distant 

JT recurrence. Jahkola T, et al. Br J Cancer. 1998 Dec;78(l 1):1507-13). Tenascin (TN) is an 

3 20 extracellular matrix protein found in areas of cell migration during development and 

expressed at high levels in migratory glioma cells. Treasurywala S, Berens ME Glia 1998 
M= Oct;24(2):236-43 Migration arrest in glioma cells is dependent on the alphaV integrin 

subunit. Phillips GR, Krushel LA, Crossin KL J Cell Sci 1998 Apr;l 1 1 ( Pt 8): 1095-104 
Domains of tenascin involved in glioma migration. Finally, tenascin expression in hormone- 
25 dependent tissues of breast and endometrium indicate that Tenascin expression reflects 

malignant progression and is down-regulated by antiprogestins during terminal differentiation 
of rat mammary tumors (Vollmer et al. Cancer Res 1992 Sep l;52(17):4642-8 ) 



Potential role of FCTR3 in oncologic disease progression: 
30 Based on the bioactivity described in the medical literature for related molecules, 

FCTR3 may play a role in one or more aspects of tumor cell biology that alter the interactions 
of tumor epithelial cells with stromal components. In consideration, FCTR3 may play a role 
in the following malignant properties: 

Autocrine/paracrine stimulation of tumor cell proliferation 
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Autocrine/paracrine stimulation of tumor cell survival and tumor cell resistance to 
cytotoxic therapy 

Local tissue remodeling, paranechmal and basement membrane invasion and motility 
of tumor cells thereby contributing to metastasis. 
5 Tumor-mediated immunosuppression of T-cell mediated immune effector cells and 

pathways resulting in tumor escape from immune surveilance. 

Therapeutic intervention targeting FCTR3 in oncologic and central nervous system 

indications: 

10 Predicted disease indications from expression profiling in 41 normal human tissues 

and 55 human cancer cell lines (see Example 2) include a subset of human gliomas, 
astrocytomas, mixed glioma/astrocytomas, renal cells carcinoma, breast adenocarcinoma, 
ovarian cancer, melanomas. Targeting of FCTR3 by human or humanized monoclonal 
antibodies designed to disrupt predicted interactions of FCTR3 with its cognate ligand may 

15 result in significant anti-tumor/anti-metastatic activity and the amelioration of associated 
symptomatology. Identification of small molecules that specifically/selectively interfere 
with downstream signaling components engaged by FCTR3/ligandinteractions would also be 
expected to result in significant anti-tumor/anti-metastatic activity and the amelioration of 
associated symptomatology. Likewise, modified antisense ribonucleotides or antisense gene 

20 expression constructs (plasmids, adenovirus, adeno-associated viruses, "naked" DNA 
approaches) designed to diminish the expression of FCTR3 transcripts/messenger RNA 
(mRNA) would be anticipated based on predicted properties of FCTR3 to have anti-tumor 
impact. 

Based on the relatedness to neurestin and heregulins, as well as its high level 
25 expression in brain tissue, FCTR3 may also be used for remyelination in order to promote 
regeneration/repair/remyleination of injured central nervous system cells resulting from 
ischemia, brain trauma and various neurodegenerative diseases.. This postulate is based on 
reports indicating that neuregulin, glial growth factor 2, diminishes autoimmune 
demyelination and enhances remyelination in a chronic relapsing model for multiple sclerosis 
30 (Cannella et al. . Proc. Nat. Acad. Sci. 95: 10100-10105, 1998). The expression of the related 
molecule neurestin can be induced in external tufted cells during regeneration of olfactory 
sensory neurons. 
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FCTR4 

FCTR4 is a plasma membrane protein related to NF-Kappa-B P65delta3 protein. The 
clone is expressed in fetal liver tissues. 

The novel FCTR4 nucleic acid of 609 nucleotides (also referred to as 29692275.0.1) 
5 is shown in Table 4A. An ORF begins with an ATG initiation codon at nucleotides 99-101 
and ends with a TAA codon at nucleotides 522-524. A putative untranslated region upstream 
from the initiation codon and downstream from the termination codon is underlined in Table 
4A, and the start and stop codons are in bold letters. 

Table 4A. FCTR4 Nucleotide Sequence (SEQ ID NO:14) 

10 CTGAC ATACT AT ATTAGTTGTTTGTT C ACTGT CTCC ACTC CAGCT AGAAT AT AAGTTC CAT AGGGC AGAGTTTTTGTTC A 
CTGCTATATTTTATAAGC ATGAATGAATGCATGAACGAATGGACTGATAACCCACAAGCCAAAGACCTCCATGACCTGCC 
ACTGCCCTCCTTTGATTTTATTCTCACCTCTACCAATACTAAATCACCTAGTTATGTAAATACGATATGCACTTTCATGG 
CCCCTTGCTTTGTCATATGCTGTTCCCTTTGCCTGGAATATAAACTCTCAAAATACCATCCACATTTTA 
AGAAAGCTTCCTCTGTCCACCCCCACCCTCCCACCCCCATATAGAGTAAGTCAGTCTTTCCTTTGTGCTACATTTGTACC 
_ 15 TGTATCTACAGTGGCTCT AAT CAAACTGCACTGTGTCTCT CACTT C CT AG ATTGTG AACTC TTTGAGGCTGAAG ACT ACT 
U? TATTCATCTCTTTACCTCCAATGCCTAGGACAGGACCTTCATA AAGCAACTACTCTATAAATGTTGAAACATATGCATGA 
CTATTCTGTAACAGGAATGAAAATATGGCATTTCAAGAAGTCACTACTC 

EH; 

S The FCTR4 protein encoded by SEQ ID NO:14 has 141 amino acid residues and is 

O 20 presented using the one-letter code in Table 4B. The Psort profile for FCTR4 predicts that 
[g this sequence has no N-terminal signal peptide and is likely to be localized at the plasma 

33 membrane with a certainty of 0.6000. The most likely cleavage site for a peptide is between 

amino acids 39 and 40, i.e., at the dash in the amino acid sequence ACT-CCA, based on the 
^ SignalP result. The predicted molecular weight of this protein is 16051 .5 Daltons. 

W 25 Table 4B. Encoded FCTR4 protein sequence (SEQ ID NO:15). 

ft MNECMNEWTDNPQAKDLHDLPLPSFHFI 

^ L P P P YRVS QS FLC ATFVP VS T VAL I KLHC VSH FLDCE L FE AE DYL F I S L P PM PRTG P S 

The predicted amino acid sequence was searched in the publicly available GenBank 
30 database FCTR4 protein showed 30 % identities (22 over 72 amino acids) and 43% 

homologies (3 lover 72 amino acids) with hypothetical 10 kD protein of Trypanosoma cruzX 
(86 aa; ACC:Q99233) shown in Table 4C. The best homologies with a human protein were 
54 % identities (114 over 343 amino acids) with NF-Kappa-B P65delta3 protein (71 aa 
fragment; ACC:Q13313) (SEQ ID NO:77). 

35 Table 4C. BLASTP of FCTR4 against protein sequences 

BLAST X search results are shown below: 

ptnr:SPTREMBL-ACC:Q99233 HYPOTHETICAL 10 KD PROTEIN +3, 68, 0.60, 1, (SEQ 
IDNO:73) 
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ptnr:SPTREMBL-ACC:Q16896 GABA RECEPTOR SUBUNIT - AEDES +3, 66, 0.81, 4 
(SEQ ID NO:74) 

ptnr:SPTREMBL-ACC:076473 GABA RECEPTOR SUBUNIT - LEPTI... +3, 66, 0.99, 2 
(SEQ IDNO:75) 

ptnr:TREMBLNEW-ACC:AAD283 1 7 F13J1 1.13 PROTEIN - Arabid... +3, 62, 0.99, 1 (SEQ 
ID NO:76) 

Based upon homology, FCTR4 proteins and each homologous protein or peptide may 
share at least some activity. 



FCTR5 

FCTR5 is a protein bearing sequence homology to human complement C1R 
component precursor. The clone is expressed in breast, heart, lung, fetal lung, salivary gland, 
adrenal gland, spleen, kidney, and fetal kidney. 

The novel FCTR5 nucleic acid of 1667 nucleotides (also referred to as 
32125243.0.21) is shown in Table 5 A. An ORF begins with an ATG initiation codon at 
nucleotides 34-36 and ends with a TGA codon at nucleotides 1495-1497. A putative 
untranslated region upstream from the initiation codon and downstream from the termination 
codon is underlined in Table 5A, and the start and stop codons are in bold letters. 

Table 5A. FCTRSa Nucleotide Sequence (SEQ ID NO: 16) 

GTTCTCTCGCAGGTCCCAGATGTCCAGTTCCAG ATGCCTGGACCCAGAGTGTGGGGGAAATATCTCTGGAGAAGCCCTCA 
CTCCAAAGGCTGTCCAGGCGCAATGTGGTGGCTGCTTCTCTGGGGAGTCCTCCAGGCTTGCCCAACCCGGGGCTCCGTCC 
TCTTGGCCCAAGAGCTACCCCAGCAGCTGACATCCCCCGGGTACCCAGAGCCGTATGGCAAAGGCCAAGAGAGCAGCACG 
GACATCAAGGCTCCAGAGGGCTTTGCTGTGAGGCTCGTCTTCCAGGACTTCGACCTGGAGCCGTCCCAGGACTGTGCAGG 
GGACTCTGTCACAATCTCATTCGTCGGTTCGGATCCAAGCCAGTTCTGTGGTCAGCAAGGCTCCCCTCTGGGCAGGCCCC 
CTGGTCAGAGGGAGTTTGTATCCTCAGGGAGGAGTTTGCGGCTGACCTTCCGCACACAGCCTTCCTCGGAGAACAAGACT 
GCCCACCTCCAC^GGGCTTCCTGGCCCTCTACCAAACCGTGGCTGTGAACTATAGTCAGCCCATCAGCGAGGCC^GCAG 
GGGCTCTGAGGCCATCAACGCACCTGGAGACAACCCTGCCAAGGTCCAGAACCACTGCCAGGAGCCCTATTATCAGGCCG 
CGGCAGCAGGGGCACTCACCTGTGCAACCCC^GGGACCTGGAAAGACAGACAGGATGGGGAGGAGGTTCTTCAGTGTATG 
CCTGTCTGCGGACGGCCAGTCACCCCCATTGCCCAGAATCAGACGACCCTCGGTTCTTCCAGAGCCAAGCTGGGCAACTT 
CCCCTGGCAAGCCTTCACCAGTATCCACGGCCGTGGGGGCGGGGCCCTGCTGGGGGACAGATGGATCCTCACTGCTGCCC 
ACACCATCTACCCCAAGGACAGTGTTTCTCTCAGGAAGAACCAGAGTGTGAATGTGTTCTTGGGCCACACAGCCATAGAT 
GAGATGCTGAAACTGGGGAACCACCCTGTCCACCGTGTCGTTGTGCACCCCGACTACCGTCAGAATGAGTCCCATAACTT 
TAGCGGGGACATCGCCCTCCTGGAGCTGCAGCACAGCATCCCCCTGGGCCCCAACGTCCTCCCGGTCTGTCTGCCCGATA 
ATGAGACCCTCTACCGCAGCGGCTTGTTGGGCTACGTCAGTGGGTTTGGCATGGAGATGGGCTGGCTAACTACTGAGCTG 
AAGTACTCGAGGCTGCCTGTAGCTCCCAGGGAGGCCTGCAACGCCTGGCTCCAAAAGAGACAGAGACCCGAGGTGTTTTC 
TGACAATATGTTCTGTGTTGGGGATGAGACGCAAAGGCACAGTGTCTGCCAGGGGGACAGTGGCAGCCTCTATGTGGTAT 
GGGACAATCATGCCCATCACTGGGTGGCCACGGGCATTGTGTCCTGGGGCATAGGGTGTGGCGAAGGGTATGACTTCTAC 
ACCAAGGTGCTCAGCTATGTGGACTGGATCAAGGGAGTGATGAATGGCAAGAATTGACCCTGGGGGCTTGAACAGGGACT 
GACCAGCACAGTGGAGGCCCCAGGCAACAGAGGGCCTGGAGTGAGGACTGAACACTGGGGTAGGGGGTGGGGGTTTCTCT 
TGCAGTGGCTTGGTGCAACAGTGATGTGAATAGGATTTCCCTTTTTTTTTTTTTTTTTAAAAAAAAA 
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The FCTR5 protein encoded by SEQ ID NO: 16 has 487 amino acid residues, and is 
presented using the one-letter code in Table 5B. FCTR5 was searched against other databases 
using SignalPep and PSort search protocols. The FCTR5 protein is most likely microbody 
(peroxisome) (Certainty=0.6406) and seems to have noN-terminal signal sequence. The 
predicted molecular weight of FCTR5 protein is 5351 1.9 daltons. 



Table 5B. Encoded FCTRSa protein sequence (SEQ ID NO:17). 

MPGPRWGKYLWRSPHSKGCPGAMWWLLLWGVLQACPTRGSVLLAQELPQQLTSPGYPEPYGKGQESSTDIKAPEGFAVRLVF 
QDFDLEPSQDCAGDS VT I S FVGSDPSQFCGQQGS PLGRPPGQREFVS SGRSLRLTFRTQPS SENKTAHLHKGFLALYQTVAVN 
YSQPISEASRGSEAINAPGDNPAKVQNHCQEPYYQAAAAGALTCATPGTWKDRQDGEEVLQCMPVCGRPVTPIAQNQTTLGSS 
RAKLGNF P WQ AFT S I HGRGGG ALLGDRW I LT AAHT I Y P KD S VS LRKNQS VNVFLGHT A I DEMLKLGNH P VHR VWH PD YRQNE 
SHNFSGDIALLELQHSIPLGPNVLPVCLPDNETLYRSGLLGYVSG 

S DNMFCVGDE TQRHS VCQGDS G S L YWWDNHAHHWVATG I VS WG I GCGEG YD F YTKVL S YVDWI KG VMNGKN 



An alternative embodiment, FCTRSb, is a 1691 base sequence shown in Table 5C. 
Table SC. FCTRSb Nucleotide Sequence (SEQ ID NO: 18) 

CCTACCCCAGTGTTCAGTCCTCACTCCAGGCCCTCTGTTGCCTGGGGCCTCCACTGTGCTGGTCAGTCCCTGTTCAAGCCCCC 
AGGGTCAATTCTTGCCATTCATCACTCCCTTGATCCAGTCCACATAGCTGAGCACCTTGGTGTAGAAGTCATACCCTTCGCCA 
CACCCTATGCCCCAGGACACAATGCCCGTGGCCACCCAGTGATGGGCATGATTGTCCCATACCACATAGAGGCTGCCACTGTC 
CCCCTGGCAGACACTGTGCCTTTGCGTCTCATCCCCAACACAGAACATATTGTCAGAAAACACCTCGGGTCTCTGTCTCTTTT 
GGAGCCAGGCGTTGCAGGCCTCCCTGGGAGCTACAGGCAGCCTCGAGTACTTCAGCTCAGTAGTTAGCCAGCCCATCTCCATG 
CCAAACCCACTGACGTAGCCCAACAAGCCGCTGCGGTAGAGGGTCTCATTATCGGGCAGACAGACCGGGAGGACGTTGGGGCC 
CAGGGGGATGCTGTGCTGCAGCTCCAGGAGGGCGATGTCCCCGCTAAAGTTATGGGACTCATTCTGACGGTAGTCGGGGTGCA 
CAACGACACGGTGGACAGGGTGGTTCCCCAGTTTCAGCATCTCATCTATGGCTGTGTGGCCCAAGAACACATTCACACTCTGG 
TTCTTCCTGAGAGAAACACTGTCCTTGGGGTAGATGGTGTGGGCAGCAGTGAGGATCCATCTGTCCCCCAGCAGGGCCCCGCC 
CCCACGGCCGTGGATACTGGTGAAGGCTTGCCAGGGGAAGTTGCCCAGCTTGGCTCTGGAAGAACCGAGGGTCGTCTGATTCT 
GGGCAATGGGGGTGACTGGCCGTCCGCAGACAGGCATACACTGAAGAACCTCCTCCCCATCCTGTCTGTCTTTCCAGGTCCCT 
GGGGTTGCACAGGTGAGTGCCCCTGCTGCCGCGGCCTGATAATAGGGCTCCTGGCAGTGGTTCTGGACCTTGGCAGGGTTGTC 
TCCAGGTGCGTTGATGGCCTCAGAGCCCCTGCTGGCCTCGCTGATGGGCTGACTATAGTTCACAGCCACGGTTTGGTAGAGGG 
CCAGGAAGCCCTTGTGGAGGTGGGCAGTCTTGTTCTCCGAGGAAGGCTGTGTGCGGAAGGTCAGCCGCAAACTCCTCCCTGAG 
GATACAAACTCCCTCTGACCAGGGGGCCTGCCCAGAGGGGAGCCTTGCTGACCACAGAACTGGCTTGGATCCGAACCGACGAA 
TGAGATTGTG ACAGAGTCCCCTGC ACAGTCCTGGGACGGCTC CAGGTCGAAGT CCTGG AAGACGAG CCT CAC AGCAAAGCCCT 
CTGGAGCCTTGATGTCCGTGCTGCTCTCTTGGCCTTTGCCATACGGCTCTGGGTACCCGGGGGATGTCAGCTGCTGGGGTAGC 
TCTTGGGCCAAGAGGACGGAGCCCCGGGTTGGGCAAGCCTGGAGGACTCCCCAGAGAAGCAGCCACCACATTGCGCCTGGACA 
GCCTTTGGAGTGAGGGCTTCTCCAGAGATATTTCCCCCACACTCTGGGTCCAGGCATCTGGAACTGGACATCTGGGACCTGCG 
AGAGAACTGG CCC AGGAT AGGGAACAAAAGG 



The FCTR5b protein encoded by SEQ ID NO: 18 has 487 amino acid residues, and is 
presented using the one-letter code in Table 5D. FCTR5 was searched against other databases 
using SignalPep and PSort search protocols. The FCTRSb protein is most likely microbody 
(peroxisome) (Certainty=0.6406) and seems to have no N-terminal signal sequence. The 
predicted molecular weight of FCTR5 protein is 5351 1.9 daltons. 

Table 5D. Encoded FCTRSb protein sequence (SEQ ID NO:19). 

MPGPRWGKYLWRSPHSKGCPGAMWWLLLWGVLQACPTRGSV^ 

QDFDLEPSQDCAGDSVTISFVGSDPSQFCGQQGSPLGRPPGQREFVSSGRSLRLTFRTQPSSENKTAHLHKGFLALYQWAW 

YSQPISEASRGSEAINAPGDNPAKVQNHCQEPYYQAAAAGALTCATPGTWKDRQ 

RAKIXSNFPWQAFTSIHGRGGGALLGDRWILTAAHTIYPKDSVSL^ 
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SHNFSGDI ALLELQHS I PLGPNVLPVCLPDNETL YRSGLI^YVSGrc^ 
SDNMFCTGDETQRHSVCQGDSGSLYVVWDNTHAHHWATG 



The predicted amino acid sequence was searched in the publicly available GenBank 
database FCTRSa protein showed 58 % identities (177 over 302 amino acids) and 74 % 
homologies (226 over 302 amino acids) with human complement C1R component precursor 
(EC 3.4.21.41) (705 aa.; ACC:P00736). Based upon homology, FCTR5 proteins and each 
homologous protein or peptide may share at least some activity. 

In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence the nucleotides 17-1594 of FCTRSa have 1575 of 1578 bases (99 %) identical to 
Homo sapiens complement CI r-like proteinase precursor (GENBANK-ID: XM_007061.1) 
(SEQ ID NO:78) (Table 5E). 



Table 5E. BLASTN of FCTRSa against Homo sapiens complement Clr-like proteinase 

precursor (SEQ ID NO:78) 

>Gl|ll436767|REF|XM_007061.l| HOMO SAPIENS COMPLEMENT C1R-LIKE PROTEINASE 
PRECURSOR, (LOC51279) , 
MRNA 
LENGTH = 3318 

SCORE = 3104 BITS (1566), EXPECT = 0.0 
IDENTITIES = 1575/1578 (99%) 
STRAND = PLUS / PLUS 



QUERY: 


17 


SBJCT : 


1 


QUERY: 


77 


SBJCT : 


61 


QUERY: 


137 


SBJCT : 


121 


QUERY: 


197 


SBJCT: 


181 


QUERY: 


257 


SBJCT : 


241 


QUERY: 


317 


SBJCT : 


301 


QUERY : 


377 


SBJCT: 


361 


QUERY: 


437 


SBJCT: 


421 



CAGATGTCCAGTTCCAGATGCCTGGACCCAGAGTGTGGGGGAAATATCTCTGGAGAAGCC 

I Ml III 1 1 MM II III 1 1 III I Mill I III Mill III III I! II MM II IIMII 

CAGATGTCCAGTTCCAGATGCCTGGACCCAGAGTGTGGGGGAAATATCTCTGGAGAAGCC 



AGGGCTTTGCTGTGAGGCTCGTCTTCCAGGACTTCGACCTGGAGCCGTCCCAGGACTGTG 

1 1 1 1 1 1 1 M 1 1 1 1 II 1 1 1 1 1 Ml I M 1 1 II III I Ml I II 1 1 1 1 II 1 1 1 1 II II I IN II 

AGGGCTTTGCTGTGAGGCTCGTCTTCCAGGACTTCGACCTGGAGCCGTCCCAGGACTGTG 



AAGGCTCCCCTCTGGGCAGGCCCCCTGGTCAGAGGGAGTTTGTATCCTCAGGGAGGAGTT 

I III 1 1 1 1 1 MM II 1 1 1 1 1 Ml 1 1 1 1 Ml III 1 1 II I M I Ml II 1 1 MM M I II I II 

AAGGCTCCCCTCTGGGCAGGCCCCCTGGTCAGAGGGAGTTTGTATCCTCAGGGAGGAGTT 



76 



60 



136 



CTCACTCCAAAGGCTGTCCAGGCGCAATGTGGTGGCTGCTTCTCTGGGGAGTCCTCCAGG 

I III MM I MM II III 1 1 IMMIIIII Ml Mill III III II II MM II IIMII 

CTCACTCCAAAGGCTGTCCAGGCGCAATGTGGTGGCTGCTTCTCTGGGGAGTCCTCCAGG 120 
CTTGCCCAACCCGGGGCTCCGTCCTCTTGGCCCAAGAGCTACCCCAGCAGCTGACATCCC 196 

MM MM I Mil II III MMIMIMM Ml Mill III Ml II II MM II IIMII 

CTTGCCCAACCCGGGGCTCCGTCCTCTTGGCCCAAGAGCTACCCCAGCAGCTGACATCCC 180 
CCGGGTACCCAGAGCCGTATGGCAAAGGCCAAGAGAGCAGCACGGACATCAAGGCTCCAG 256 

I IMIIMI MM II III MMIMIMM Ml Mill III Ml II II MM M IIMII 

C CGGGT ACCCAGAGCCGTATGGCAAAGGCC AAG AG AGC AGC ACGGACATCAAGGCTC CAG 240 



316 



300 



376 



CAGGGGACTCTGTCACAATCTCATTCGTCGGTTCGGATCCAAGCCAGTTCTGTGGTCAGC 

I I I I I I I II II II II I I I M Ml I II II I MM I I I I I II I I II II I I I Ml II III I II 
CAGGGGACTCTGTCACAATCTCATTCGTCGGTTCGGATCCAAGCCAGTTCTGTGGTCAGC 360 



436 



420 



496 



TGCGGCTGACCTTCCGCACACAGCCTTCCTCGGAGAACAAGACTGCCCACCTCCACAAGG 

I III MM Mill M I IN M 1 1 II I III MM III I MM II Ml M III I II Ml I II 

TGCGGCTGACCTTCCGCACACAGCCTTCCTCGGAGAACAAGACTGCCCACCTCCACAAGG 4 80 
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QUERY: 
SBJCT : 
QUERY: 
SBJCT : 
QUERY: 
SBJCT : 
QUERY: 
SBJCT : 
QUERY: 
SBJCT : 
QUERY: 
SBJCT : 
QUERY: 
SBJCT : 
QUERY: 
SBJCT : 
QUERY: 
SBJCT : 
QUERY: 
SBJCT : 
QUERY: 
SBJCT : 
QUERY: 
SBJCT : 
QUERY: 
SBJCT : 
QUERY: 
SBJCT : 
QUERY: 
SBJCT: 
QUERY: 
SBJCT: 
QUERY: 
SBJCT : 



4 97 GCTTCCTGGCCCTCTACCAAACCGTGGCTGTGAACTAT AGTCAGCCCATCAGCGAGGCCA 556 

I III II III! 1 1 II I II I II II II 1 1 1 III I III II 1 1 1 II II I MM 1 1 1 1! M II Ml 

481 GCTTCCTGGCCCTCTACCAAACCGTGGCTGTGAACTAT AGTCAGCCCATCAGCGAGGCCA 540 
557 GCAGGGGCTCTG AGGCCATCAACGCACCTGGAGACAACCCTGCCAAGGTCCAGAACCACT 616 

I Mill MM 1 1 1 II II I II II II Ml 1 1 1 MM III 1 1 II II I M III 1 1 II IMMM 

541 GCAGGGGCTCTGAGGCCATCAACGCACCTGGAGACAACCCTGCCAAGGTCCAGAACCACT 600 
617 GCCAGGAGCCCTATTATCAGGCCGCGGCAGCAGGGGCACTCACCTGTGCAACCCCAGGGA 676 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

601 GCCAGGAGCCCTATTATCAGGCCGCGGCAGCAGGGGCACTCACCTGTGCAACCCCAGGGA 660 



677 



661 



737 



CCTGGAAAGACAGACAGGATGGGGAGGAGGTTCTTCAGTGTATGCCTGTCTGCGGACGGC 

M I II I M 1 1 1 1 1 II I M 1 1 1 1 1 1 1 II 1 1 1 M 1 1 M 1 1 1 1 1 1 1 1 1 M M 1 1 1 1 1 1 1 1 1 1 1 

CCTGGAAAG ACAGACAGGATGGGGAGGAGGTTCTTC AGTGT ATGC CTGT CTGCGGACGGC 



736 



720 



796 



CAGTCACCCCCATTGCCCAGAATCAGACGACCCTCGGTTCTTCCAGAGCCAAGCTGGGCA 

MM IIMMIMI III I M II Ml MIMI IMIMIMI III II MM I II II II III 

721 CAGTCACCCCCATTGCCCAGAATCAGACGACCCTCGGTTCTTCCAGAGCCAAGCTGGGCA 780 
797 ACTTCCCCTGGCAAGCCTTCACCAGTATCCACGGCCGTGGGGGCGGGGCCCTGCTGGGGG 856 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

781 ACTTCCCCTGGCAAGCCTTCACCAGTATCCACGGCCGTGGGGGCGGGGCCCTGCTGGGGG 840 



857 



841 



ACAGATGGATCCTCACTGCTGCCCACACCATCTACCCCAAGGACAGTGTTTCTCTCAGGA 916 

1 1 1 1 1 1 1 II 1 1 II M 1 1 1 1 1 1 1 1 Ml I Ml I Ml II I II II I M II II II I II 

ACAGATGGATCCTC ACTGCTGCCCACACCGTCT ACCCCAAGGACAGTGTTTCTCTCAGGA 900 



917 AGAACCAGAGTGTGAATGTGTTCTTGGGCCACACAGCCATAGATGAGATGCTGAAACTGG 976 



901 



MM II IMIMM III Ml MIMMII II Mill Mill III II MM I II II II III 

AGAACCAGAGTGTGAATGTGTTCTTGGGCCACACAGCCATAGATGAGATGCTGAAACTGG 



960 



977 GGAACCACCCTGTCCACCGTGTCGTTGTGCACCCCGACTACCGTCAGAATGAGTCCCATA 1036 

MM II II I II I II II MM III MIMI IMMM Ml II III II MM I II II II III 

961 GGAACCACCCTGTCCACCGTGTCGTTGTGCACCCCGACTACCGTCAGAATGAGTCCCATA 1020 

103 7 ACTTTAGCGGGGACATCGCCCTCCTGGAGCTGCAGCACAGCATCCCCCTGGGCCCCAACG 1096 

I II I II II II MM I M I II II II Ml 1 1 II I II II 1 1 1 1 1 II I II III 1 1 II II II III 

1021 ACTTTAGCGGGGACATCGCCCTCCTGGAGCTGCAGCACAGCATCCCCCTGGGCCCCAACG 1080 

1097 TCCTCCCGGTCTGTCTGCCCGATAATGAGACCCTCTACCGCAGCGGCTTGTTGGGCTACG 1156 

I Mill IMMM III 1 1 II II Ml Mill IMMM MIMI Ml II III MIMI III 

1081 TCCTCCCGGTCTGTCTGCCCGATAATGAGACCCTCTACCGCAGCGGCTTGTTGGGCTACG 1140 

1157 TCAGTGGGTTTGGCATGGAGATGGGCTGGCTAACTACTGAGCTGAAGTACTCGAGGCTGC 1216 

M 1 1 1 1 M 1 1 1 1 II M I II 1 1 1 II I II I M II 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II M 1 1 M 

1141 TCAGTGGGTTTGGCATGGAGATGGGCTGGCTAACTACTGAGCTGAAGTACTCGAGGCTGC 1200 

1217 CTGTAGCTCCCAGGGAGGCCTGCAACGCCTGGCTCCAAAAGAGACAGAGACCCGAGGTGT 1276 

MM II II I II I II I M I M II I II II M 1 1 1 II II III II II Ml II M I II 1 1 1 1 1 II 

1201 CTGTAGCTCCCAGGGAGGCCTGCAACGCCTGGCTCCAAAAGAGACAGAGACCCGAGGTGT 1260 

1277 TTTCTGACAATATGTTCTGTGTTGGGGATGAGACGCAAAGGCACAGTGTCTGCCAGGGGG 1336 

I II I II II I M Ml I M I II II 1 1 Ml II II 1 1 1 II III II II I II II 1 1 1 1 II 1 1 1 1 II 

1261 TTTCTGACAATATGTTCTGTGTTGGGGATGAGACGCAAAGGCACAGTGTCTGCCAGGGGG 1320 

1337 ACAGTGGCAGCCTCTATGTGGTATGGGACAATCATGCCCATCACTGGGTGGCCACGGGCA 1396 

II II I I I II I I I II I I I II II I I I II I I I I I I I II I II II II I M III MM I I II I II 
1321 ACAGTGGCAGCGTCTATGTGGTATGGGACAATCATGCCCATCACTGGGTGGCCACGGGCA 1380 

1397 TTGTGTCCTGGGGCATAGGGTGTGGCGAAGGGTATGACTTCTACACCAAGGTGCTCAGCT 1456 

I II I II II I II II II II I II II M I M 1 1 1 MIMI I II II II I II II 1 1 1 MM 1 1 1 II 

1381 TTGTGTCCTGGGGCATAGGGTGTGGCGAAGGGTATGACTTCTACACCAAGGTGCTCAGCT 1440 

1457 ATGTGGACTGGATCAAGGGAGTGATGAATGGCAAGAATTGACCCTGGGGGCTTGAACAGG 1516 

I III II III M II I I I I I M II I M II III I I I I II I II II II I II II Ml I I III I I II 

1441 ATGTGGACTGGATCAAGGGAGTGATGAATGGCAAGAATTGACCCTGGGGGCTTGAACAGG 1500 
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QUERY: 


1517 


SB JCT : 


1501 


QUERY: 


1577 


SB JCT : 


1561 



ii 1 1 iii ii ii 1 1 1 mm ii ii ill ii ii 1 1 1 ii ii 1 1 1 ii ii 1 1 1 1 1 mi ii 1 1 1 ii i 

GACTGACCAGCACAGTGGAGGCCCCAGGCAACAGAGGGCCTGGAGTGAGGACTGAACACT 1560 
GGGGTAGGGGGTGGGGGT 1594 

M M 1 1 M 1 1 MMMI 

GGGGTAGGGGTTGGGGGT 1578 

In this search it was also found that the FCTRSa nucleic acid had homology to three 
fragments of Homo sapiens complement component 1, r subcomponent. It has 102 of 1 17 
bases (87%) identical to 1458-1574, 82 of 94 bases (87%) identical to 2052-2145, and 54 of 
63 bases (85%) identical to 1678-1740 all fragments of Homo sapiens complement 
component 1, r subcomponent (GenBank Acc: NM 001733.1) (Table 5F). 

Table 5F. BLASTN of FCTRSa against Homo sapiens complement component 1, r 

subcomponent (SEQ ID NO:79) 

>GI|4502492|REF|NM_001733.1| HOMO SAPIENS COMPLEMENT COMPONENT 1, R SUBCOMPONENT 
(C1R) , MRNA 

LENGTH = 2386 

SCORE = 113 BITS (57), EXPECT = 3E-22 
IDENTITIES = 102/117 (87%) 
STRAND = PLUS / PLUS 

LGCCAAGCTGGGCAACTTCCCCTGGCAAGCCTTCACCAGTATCCACGGCCGTGGGGGCGG 842 

MINI 1IIIIIIIIIIIII1IMI I lllllll MMMI II Ml MM 

LGCCAAGATGGGCAACTTCCCCTGGCAGGTGTTCACCAACATCCACGGGCGCGGGGGCGG 1517 
K3CCCTGCTGGGGGACAGATGGATCCTCACTGCTGCCCACACCATCTACCCCAAGGA 899 

lllllllllll III I IMIIIIMII llllllllllll I II llllllll 



LTS (46), EXPECT = 1E-15 
IDENTITIES = 82/94 (87%) 
STRAND = PLUS / PLUS 



I I I I I I M I I I I I I I I I I I I I I I I I I I I I I II I I I II II II I I I I I I I I I I 
CTGGGTGGCCACGGGCATCGTGTCCTGGGGCATCGGGTGCAGCAGGGGCTATGGCTTCTA 

C ACC AAGGTGCTCAGCTATGTGGACTGG AT CAAG 1473 

MINI lllllll III lllllllllllllll 



IDENTITIES = 54/63 (85%) 
STRAND = PLUS / PLUS 

CACC CCGACTACCGTCAGAATGAGT CCCAT AACTTT AGCGGGGACATCGCCCTCCTGGAG 1065 

lllil llllllllllll llllllll I II III llllllllllllll llllll 

CACCCGGACTACCGTCAGGATGAGTCCTACAATTTTGAGGGGGACATCGCCCTGCTGGAG 1737 



QUERY: 


783 


SB JCT : 


1458 


QUERY: 


843 


SB JCT : 


1518 


SCORE 


= 91. 



QUERY: 


1380 


SB JCT : 


2052 


QUERY: 


1440 


SB JCT: 


2112 


SCORE 


= 54. 



QUERY: 


1006 


SB JCT : 


1678 


QUERY: 


1066 


SB JCT : 


1738 



III 
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The amino acid sequence of the protein of FCTRSa 485 of 487 amino acid residues 
(99%) identical to, and 487 of 487 residues (100%) positive with, the 487 amino acid 
complement Clr-like proteinase precursor from Homo sapiens (GenBank-ACC: 
AAF44349.1) (SEQ ID NO:80) (Table 5G). 

Table 5G. BLASTP of FCTRSa and b against Complement CIR-like proteinase 

precursor (SEQ ID NO:80) 

>Gl|7706083|REF|NP_057630.l| COMPLEMENT CIR-LIKE PROTEINASE PRECURSOR , [HOMO 
SAPIENS] 

Gl|ll436768|REF|XP_007061.l| COMPLEMENT CIR-LIKE PROTEINASE PRECURSOR, [HOMO 
SAPIENS] 

Gl|7271475|GB|AAF44349.l|AF178985_l (AF178985) COMPLEMENT CIR-LIKE PROTEINASE 
PRECURSOR [HOMO SAPIENS] 
LENGTH = 487 

SCORE = 972 BITS (2513), EXPECT =0.0 

IDENTITIES = 485/487 (99%), POSITIVES = 487/487 (100%) 



QUERY: 
SB JCT : 
QUERY: 
SB JCT : 
QUERY: 
SB JCT : 
QUERY : 
SB JCT : 
QUERY : 
SB JCT : 
QUERY: 
SB JCT: 
QUERY: 
SB JCT : 
QUERY : 
SB JCT : 
QUERY: 
SB JCT : 



61 



MPGPRVWGKYLWRSPHSKGCPGAMWWLLLWGVLQACPTRGSVLLAQELPQQLTSPGYPEP 6 0 

1 1 1 II I Ml 1 1 1 1 1 1 1 II II I II 1 1 1 1 1 1 1 1 1 1 1 1 II II II 1 1 1 1 1 1 II 1 1 1 1 1 1 1 II II 

MPGPRVWGKYLWRSPHSKGCPGAMWWLLLWGVLQACPTRGSVLLAQELPQQLTSPGYPEP 6 0 

120 



YGKGQES STD I KAPEGFAVRLVFQDFDLE PSQDCAGDS VTI S FVGSDPSQFCGQQGS PLG 

Mill II IIIMII II II II II MM IIIIIIIMII Mil I llllllll III Mill II 

6 1 YGKGQES STD I KAPEGFAVRLVFQDFDLE PS QDCAGDSVTIS FVGSDPSQFCGQQGS PLG 120 



121 



180 



R PPGQRE FVS S GR S LRLT FRTQP S S ENKT AHLHKG FLAL YQT VAVNYS Q PIS E AS RGS EA 

Mill II MM Ml II II II II MM MMMIMIMMIMMIMM I lllllll II 

121 R PPGQ RE FVS S GR S L RLT FRTQP S S ENKT AHLHKG FLAL YQT VAVNY SQPISEASRGS EA 180 
181 I NAPGDN P AK VQNHCQE P Y YQ AAAAG ALTC AT PGTWKDRQDGE E VLQ CM P VCGRP VT P I A 240 

1 1 1 II II M II 1 1 1 II II II 1 1 1 Ml I III I II 1 1 II MM II 1 1 1 1 II 1 1 1 1 II Mill 

181 I NAPGDNP AKVQNHCQE PYYQ AAAAG ALTC AT PGTWKDRQDGE E VLQCM P VCGRP VT P I A 240 



241 



300 



QNQTTLGSSRAKLGNFPWQAFTSIHGRGGGALLGDRWILTAAHTIYPKDSVSLRKNQSVN 

Mill II Mill MM M II IIMM II II MM IMMMMMMMI I M lllllll 

241 QNQTTLGSSRAKLGNFPWQAFTSIHGRGGGALLGDRWILTAAHTVYPKDSVSLRKNQSVN 300 



301 



360 



VFLGHTAIDEMLKLGNHPVHRVWHPDYRQNESHNFSGDIALLELQHS I PLGPNVLPVCL 

Mill II Mllll Mill llllllll II IIMM MIMIIMM II II II II Mill II 

301 VFLGHTAIDEMLKLGNHPVHRVWHPDYRQNESHNFSGDIALLELQHS I PLGPNVLPVCL 360 



361 



420 



PDNETLYRSGLLGYVSGFGMEMGWLTTELKYSRLPVAPREACNAWLQKRQRPEVFSDNMF 

Mill II I II III II II MM II II IIMM III II IIMM III II II MM II Ml II 

3 61 PDNETLYRSGLLGYVSGFGMEMGWLTTELKYSRLPVAPREACNAWLQKRQRPEVFSDNMF 420 



421 



480 



CVGDETQRHSVCQGDSGSLYWWDNHAHHWVATGIVSWGIGCGEGYDFYTKVLSYVDWIK 

Mill II I II III II II MM II II lllllllllllllll II III II lllllll MM II 

421 CVGDE TQRHS VCQGD SGS VYWWDNHAHHWVATG I VS WG IGCGEG YD FYT KVL S YVDW I K 480 

481 GVMNGKN 487 

lllllll 
481 GVMNGKN 487 



R = AT RESIDUE 46, FCTR5B DIFFERS FROM FCTRSA IN THAT Q46R. THE REST OF THE 
HOMOLOGY IS THE SAME . 



The full amino acid sequence of the protein of FCTRSa has 175 of 303 amino acid 
residues (58%) identical to, and 226 of 303 residues (74%) positive with the 400-701 amino 
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acid segment, 72 of 157 residues (45%) identical and 94 of 157 residues (59%) positive with 
amino acids 1-155, and 36 of 139 residues (25%) identical and 58 of 139 residues (40%) 
positive with amino acids 188-312 of the 705 amino acid Complement C1R Component 
Precursor from Homo sapiens (GenBank-ACC: AAA51851.1) (SEQ ID NO:43) (Table 5H). 

Table 5H. BLASTP of FCTR5a and b against Complement C1R Component Precursor 

(SEQ ID NO:81) 



>GI|115204|SP|P0073G|C1R_HOMAN COMPLEMENT C1R COMPONENT PRECURSOR 
GI | 67614 |PIR| |C1HURB COMPLEMENT SUBCOMPONENT C1R (EC 3.4.21.41) PRECURSOR 
10 Gl|l79644|GB|AAA51851.l| (M14058) HUMAN COMPLEMENT C1R [HOMO SAPIENS] 

LENGTH = 705 



HUMAN 



15 



20 



25 



30 



35 



40 



45 



50 



55 



SCORE = 361 BITS (928), EXPECT = 8E-99 

IDENTITIES = 175/303 (58%), POSITIVES = 226/303 (74%), GAPS = 9/303 (2%) 



QUERY: 


189 


SBJCT : 


400 


QUERY: 


241 


SBJCT : 


460 


QUERY: 


301 


SBJCT : 


519 


QUERY: 


361 


SBJCT : 


579 


QUERY: 


421 


SBJCT : 


639 


QUERY: 


481 


SBJCT : 


699 



AKVQNHCQEPYYQ AAAAGALTCATPGTWKDRQDGEEVLQCMPVCGRPVTPIA 24 0 

I++I +1 1111 + III I 11+ I II++ +I+IIII+II 1 + 



II +1 +II+IIIIII II + IIIIIMMIIIIIIIIIIII + III + + + I I++ 



MINI ++I++IIIIII+ II IMMM + M + II IIIIIMI++I + IMI + M + M 



PDNETLYRSGLLGYVSGFGMEMGWLTTELKYSRLPVAPREACNAWLQKRQRPEVFSDNMF 42 0 

I I l + l I II + IMMII + + + I+ + Mill +H 11+ + I +111 III 
PDNDTFYDLGLMGYVSGFGVMEEKIAHDLRFVRLPVANPQACENWLRGKNRMDVFSQNMF 63 8 

CVGDETQRHS VCQGD SG S L YWWDNHAHHWVATG I VS WG I GCGEG YD FYTKVL S YVDW I K 480 

II + + 1 1 1 1 1 1 ++ I I + l E 1 1 1 1 1 1 1 1 1 i I II ll l ll hi 1 1 ll l 

CAGHP S L KQDACQGD SGG VFAVRD PNTDR WVATG I VS WG I GC S RG YG FYTKVLNYVDW I K 698 



SCORE = 122 BITS (306), EXPECT = 1E-26 
IDENTITIES = 72/157 (45%), POSITIVES = 94/157 (59%), GAPS = 3/157 (1%) 

R 

QUERY: 24 MWWLLLWGVLQACPTRGSVLLAQELPQQLTSPGYPEPYGKGQESSTDIKAPEGFAVRLVF 83 

II I I I 11+ + l + l ++III +1 + 11 I++I I I 1+ l + l I I 

SBJCT: 1 MWLLYLLVPALFCRAGGS I P I PQ KLFGEVTS PL FPKP YPNNFETTTVI TVPTGYRVKLVF 60 

QUERY: 84 QDFDLEPSQDCAGDSVTISFVGSDPSQFCGQQGSPLGRPPGQREFVSSGRSLRLTFRTQP 143 

I IIIIII+ I I I II +1111 Mill III++II+I I + III I 

SBJCT: 61 QQFDLEPSEGCFYDYVKISADKKSLGRFCGQIX3SPLGNPPGKKEFMSQGNKMLLTFHTDF 120 

QUERY: 144 SS -ENKTAHLHKGFLALYQTVAVNYSQPISEASRGSE 179 

1+ II I +IIIII II 11+ + I + I I 
SBJCT: 121 SNEENGTIMFYKGFLAYYQ- - AVDLDECASRSKSGEE 155 



60 



SCORE =36.3 BITS (83), EXPECT =0.93 
IDENTITIES = 36/139 (25%), POSITIVES = 58/139 (40%), GAPS = 17/139 (12%) 
R 

QUERY: 35 ACPTRGSVLLAQELPQQLTSPGYPEPYGKGQESSTDIKAPEGFAVRLVF-QDFDLEPSQD 93 
+1 III ++I II I + 1+ I + I I + II++ I 
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SBJCT: 188 SCQAECSSELYTEASGYISSLEYPRSYPPDLRCNYSIRVERGLTLHLKFLEPFDIDDHQQ 247 



QUERY: 94 - -CAGDSVTISFVGSDPSQFCGQQGSPLGRPPGQREFVSSGRSLRLTFRTQPSSENKTAH 151 

I I + I I + + l I l + l HI + + l ++ I I I I ++ 
SBJCT: 248 VHCPYDQLQIYANGKNIGEFCGKQ RPP DLDTSSNAVDLLFFTDESGDS 295 

QUERY: 152 LHKGFLALYQTVAVNYSQP 170 

+1+ 11+ II 

SBJCT: 296 - - RGWKLRYTTEI I KCPQP 312 

R = AT RESIDUE 46, FCTR5B DIFFERS FROM FCTR5A IN THAT Q46R. THE REST OF THE 
HOMOLOGY IS THE SAME. 

Based upon homology, FCTR5 proteins and each homologous protein or peptide may 
share at least some activity. 



FCTR6 

The novel nucleic acid of 1078 nucleotides FCTR6a (also designated 27455183.0.19) 
encoding a novel human blood coagulation factor Xl-like protein is shown in Table 6A. An 
ORF was identified beginning with an ATG initiation codon at nucleotides 243-245 and 
ending with a TAA codon at nucleotides 1044M046. A putative untranslated region upstream 
from the initiation codon and downstream from the termination codon is underlined in Table 
6A, and the start and stop codons are in bold letters. 

Table 6A FCTR6a Nucleotide Sequence (SEQ ID NO:20) 

TTGATCCGTGCCAAGTGGCTTTTTGTGGGCTCTGTAGAGTGCTCTAAACCCAGCTCGGCCTTTGCTGTATTAGACAGAAGCAC 
CTCATTCATATCCCTGGGGCCCCTGATGGTGCAGTGGTCTGGCTGTGGTCTGCACACCAGCTATTCTGTTTTGTTTTGTTTTG 
TTTTTTTCCTACCTTTTTCCAATCCTCACACCTTCTGATCAACAGCCCCAGTAGGGTTTAAAGGTCCTAGAGCTAC ATGGGAT 
TTAGGTTTCTGGGCACAGCCAATTCTGCCACTTTTGAGACTTCCCTTCCCCTTCCACTTGCCCCTCTCTGGTTCTCTGCCACC 
AGTCC AGAAG AACTGAGTGTCGTGCTGGGGACCAACG ACT TAACT AGC CCATC CATGG AAAT AAAGGAGGTCGCCAGCATCAT 
TCTTCACAAAGACTTTAAGAGAGCCAACATGGACAATGACATTGCCTTGCTGCTGCTGGCTTCGCCCATCAAGCTCGATGACC 
TGAAGGTGCCCATCTGCCTCCCCACGCAGCCCGGCCCTGCCACATGGCGCGAATGCTGGGTGGCAGGTTGGGGCCAGACCAAT 
GCTGCTGACAAAAACT CTGTGAAAACGGATCTGATGAAAGTG CCAATGGT CATCATGG ACTGGG AGGAGTGTTC AAAGATGTT 
TCCAAAACTTACCAAAAATATGCTGTGTGCCGGATACAAGAATGAGAGCTATGATGCCTGCAAGGGTGACAGTGGGGGGCCTC 
TGGTCTGCACCCCAGAGCCTGGTGAGAAGTGGTACCAGGTGGGCATCATCAGCTGGGGAAAGAGCTGTGGAGATAAGAACACC 
C CAGGGAT AT AC AC CT CGTTGGTG AACT ACAACCTCTGGATCGAGAAAGTGAC CCAGCT AGGAGGC AGGCCCTT CAATGC AG A 
GAAAAGGAGGACTTCTGTCAAACAGT^AACCTATGGGCTCCCCAGTCTCGGGAGTCCCAGAGCCAGGCAGCCCCAGATCCTGGC 
TCCTGCTCTGTCCCCTGTCCCATGTGTTGTTCAGAGCTATTTTGTACTGATAATAAAATAGAGGCTATTCTTTCAACCGAAA 



The FCTR6a protein encoded by SEQ ID NO:20 has 267 amino acid residues and is 
presented using the one-letter code in Table 6B. FCTR6a was searched against other 
databases using SignalPep and PSort search protocols. The FCTR6a protein is most likely 
mitochondrial matrix space (Certainty= 0.4372) and seems to have no N-terminal signal 
sequence. The predicted molecular weight of FCTR6a protein is 29412.8 daltons. 

Table 6B. Encoded FCTR6a protein sequence (SEQ ID NO:21). 

MG FRFLGTANSATFETS LPLPLAPLWFS ATS PEELS VVLGTNDL^ 
DDLKVPICLPTQPGPATWRECOTAGWGQTNAADKNSVKTDLMKW 
GPLVCTPEPGEKWYQVGIISWGKSCGDKNTPGIYTSLVNYNL^ 
SWLLLCPLSHVLFRAILY 
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In an alternative embodiment, FCTR6b (alternatively referred to as 27455183.0.145) 
has the 1334 residue sequence shown in Table 6C. An ORF was identified beginning with an 
ATG initiation codon at nucleotides 499-501 and ending with a TAA codon at nucleotides 
1300-1302. A putative untranslated region upstream from the initiation codon and 
downstream from the termination codon is underlined in Table 6C, and the start and stop 
codons are in bold letters. 

Table 6C FCTR6b Nucleotide Sequence (SEQ ID NO:22) 

GATTTTAGAAGGTTAATCAAAAACCCGGGGACAGTTTCTTCATGGCATAACCACAGACCTTTGTGGCACCCGCTGT 

CGTGGGATATCAAATATCCTCTGGGGTTCGGAATGTGGGCTTATTACTGAAGATCCTGTCTGCTTGGTCAGTGGCAGGTC 

TAGACTAACTTCTGGTCCTGAGTTTCTAAAGTGCTGGTAGACCAGTTGATACAAAACAGATATAATAATGAATGCCTTAT 

CTATCTGAAGGTCAGTTTGATCCGTGCCAAGTGGCTTTTTGTGGGCTGTGTAGAGTGCTCTAAACCCAGCTCGGCCTTTG 

CTGTATTAGACAGAAGCACCTCATTCATATCCCTGGGGCCCCTGATGGTGCAGTGGTCTGGCTGTGGTCTGCACACCAGC 

TATTCTGTTTTGTTTTGTTTTGTTTTGTTTTTTCCTACCTTTTTCCAATCCTCACACCTTCTGATCAACAGCCCCAGTAG 

GGTTTAAAGGTCCTAGAGCTAC ATGGGATTTAGGTTTCTGGGCACAGCCAATTCTGCCACTTTTGAGACTTCCCTTCCCC 

TTCCACTTGCCCCTCTCTGGTTCTCTGCCACCAGTCCAGAAGAACTGAGTGTCGTGCTGGGGACCAACGACTTAACTAGC 

CC ATC CATGGAAATAAAGGAGGTCGC CAGCATCATTCTT CAC AAAGACTTTAAGAG AG CCAACATGGAC AATGACATTGC 

CTTGCTGCTGCTGGCTTCGCCCATCAAGCTCGATGACCTGAAGGTGCCCATCTGCCTCCCCACGCAGCCCGGCCCTGCCA 

CATGGCGCGAATGCTGGGTGGCAGGTTGGGGCCAGACCAATGCTGCTGACAAAAACTCTGTGAAAACGGATCTGATGAAA 

GTGCC AATGGTC ATCATGGAC TGGGAGGAGTGTTCAAAGATGTTTCCAAAACTTAC CAAAAATATGCTGTGTGC CGG AT A 

CAAGAATGAGAGCTATGATGCCTGCAAGGGTGACAGTGGGGGGCCTCTGGTCTGCACCCCAGAGCCTGGTGAGAAGTGGT 

AC CAGGTGGGCAT CAT CAGCTGGGGAAAG AGCTGTGG AGAGAAGAACACCCCAGGG AT AT ACAC CTCGTTGGTG AACTAC 

AACCT CTGG ATCGAGAAAGTG ACC CAGCT AGAGGGCAGGCC CTTCAATGC AGAGAAAAGGAGGACTTCTGT C AAACAGAA 

ACCTATGGGCTCCCCAGTCTCGGGAGTCCCAGAGCCAGGCAGCCCCAGATCCTGGCTCCTGCTCTGTCCCCTGTCCCATG 

TGTTGTTCAGAGCTATTTTGTACTGATAATAAAATAGAGGCTATTCTTTCAACCGAAA 



The FCTR6b protein encoded by SEQ ID NO:22 has 267 amino acid residues and is 
presented using the one-letter code in Table 6B. The Psort profile for FCTR4 predicts that 
this sequence has no N-terminal signal peptide and is likely to be localized at the 
mitochondrial matrix space (Certainty=0.4372). The predicted molecular weight of this 
protein is 29498.9 Daltons. 

Table 6D. Encoded FCTR6b protein sequence (SEQ ID NO:23). 

MGFRFLGTANSATFETSLPLPLAPLWFS ATSPEELS WLGTNDLTSPSME I KEVAS 1 1 LHKDFKRANMDNDI ALLLLASPI KL 
DDLKVPICLPTQPGPATWRECWVAGWGQTNAADKNSVKTD^ 
GPLVCTPEPGEKWYQVGIISWGKSCGEKNTPGIYTSLVNYNLWIEKOTQL 
SWLLLCPLSHVLFRAI LY 



In a search of sequence databases, it was found, for example, that the FCTR6a nucleic 
acid sequence has 853 of 897 bases (95 %) identical to bases 551-1447, and 346 of 388 bases 
(89%) identical to bases 127-513 of Macaca fascicularis brain cDNA, clone QccE- 17034 
(GENBANK-ID: |AB046651) (Table 6E). 

Table 6E. BLASTN of FCTR6a against Macaca fascicularis brain cDNA, clone QccE- 

17034 (SEQ ID NO:82) 

> Gl| 9651112 |PBJ|AB046651.1 |AB046651 MACACA FASCICULARIS BRAIN CDNA, CLONE QCCE- 
17034 

LENGTH = 1746 
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SCORE = 1429 BITS (721), EXPECT = 0.0 
IDENTITIES = 853/897 (95%) 
STRAND = PLUS / PLUS 

QUERY: 434 CCTTTTTCCAATCCTCACACCTTCTGATCAACAGCCCCAGTAGGGTTTAAAGGTCCTAGA 4 93 

I III II II II I I I I I Mil II I I I I II I II I I I I II III II I II I I I I IIMIIII 
SBJCT: 551 CCTTTTTCCAATCCTCACACCTTCTGAGCTACAGCCCCAGTAGGGTCTAAATGTCCTAGA 610 

QUERY: 4 94 GCT ACATGGGATTTAGGTTT CTGGGCACAGCCAATT CTGCCACTTTTGAGACTTCCCTTC 553 

Mil III llllllllllllll llllllllllllll lllllllllll lllllllll 
SBJCT: 611 GCTATATGAGATTTAGGTTTCTGAGCACAGCCAATTCTCCCACTTTTGAGGCTTCCCTTC 670 



QUERY: 
SBJCT : 
QUERY: 
SBJCT : 
QUERY: 
SBJCT : 
QUERY: 
SBJCT : 
QUERY: 
SBJCT : 
QUERY: 
SBJCT : 
QUERY: 
SBJCT : 
QUERY: 
SBJCT : 
QUERY: 
SBJCT: 
QUERY: 



554 CCCTTCCACTTGCCCCTCTCTGGTTCTCTGCCACCAGTCCAGAAGAACTGAGTGTCGTGC 613 

Mill llll Ml III II IMIIIMII MM I MM lllllllllllll IIMIIII 

671 CCCTTTCACTCGCCCCTCTCTGGTTCTCTGCCACCAGTCCAGAAGAACTGAATGTCGTGC 73 0 
614 TGGGGACCAACG ACTTAACTAGCCCATC CATGG AAATAAAGGAGGTCGC CAG CATCATT C 673 

IIMM MM MM III II MM 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 M M I II 1 1 1 1 

731 TGGGGACCAACG ACTTAACT AGCTCATC CATGGAAATAAAGGAGGT CGC CAGCAT CATT C 790 



674 



734 



794 



911 



854 



971 



914 



733 



TTCACAAAGACTTTAAGAGAGCCAACATGGACAATGACATTGCCTTGCTGCTGCTGGCTT 

IIIIIM II M 1 1 1 II M I M M I II M 1 1 1 M M MM I M 1 1 1 M M I M M II I I 

791 TTCACAAGGACTTTAAGAGAGCCAACATGGACAATGACATTGCCTTGCTGCTGCTGGCCT 850 



793 



CGCCCATCAAGCTCGATGACCTGAAGGTGCCCATCTGCCTCCCCACGCAGCCCGGCCCTG 

lllllllll I II I II 1 1 1 II 1 1 1 II M 1 1 M M 1 1 III I II IIIIIM IIMM I 

851 CGCCCATCACACTCGATGACCTGAAGGTGCCCATCTGCCTCCCTACGCAGCACGGCCCCG 910 



CCACATGGCGCGAATGCTGGGTGGCAGGTTGGGGCCAGACCAATGCTGCTGACAAAAACT 

lllllllll M M 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 M M 1 1 II I II I II II I M I II I II II I 

CCACATGGCACGAATGCTGGGTGGCAGGTTGGGGCCAGACCAATGCTGCTGACAAAAACT 



853 



970 



C TGTG AAAACGG AT CTG ATG AAAGTGCC AATGGT C AT C ATGG AC TGGG AGGAGTGTT CAA 913 

I III 1 1 III III Mill I II II II III III I Ml IIMIIII II II MM III II II I 

CTGTGAAAACGGATCTGATGAAAGCGCCGATGGTCATCATGGACTGGGAGGAGTGTTCAA 1030 

973 



AGATGTTTCCAAAACTTACCAAAAATATGCTGTGTGCCGGATACAAGAATGAGAGCTATG 

II IIIMMIMM 1 1 Ml I M II 1 1 1 1 1 1 1 M I IIMIIII lllllllllllll 

1031 AGGCGTTTCCAAAACTCACCAAAAATATGCTGTGTGCTGGATACAATAATGAGAGCTATG 1090 
974 ATGCCTGCAAGGGTGAC AGTGGGGGGCCT CTGGTCTGC AC CCCAGAGCC TGGTGAGAAGT 1033 

I MINI IMIIIMII Mill III llll II III IIMIIII llll II Mill II I 

1091 ACGCCTGCCAGGGTGACAGCGGGGGACCTCTGGTCTGCACCCCAGAGCCTGGTGAGAAGT 1150 
1034 GGTACCAGGTGGGCATCATCAGCTGGGGAAAGAGCTGTGGAGAGAAGAACACCCCAGGGA 1093 

lllllllllllll I II 1 1 III 1 1 1 II 1 1 Ml I II III II II I Ml M M 1 1 II I II II I 

1151 GGTACCAGGTGGGTATCATCAGCTGGGGAAAGAGCTGTGGAGAGAAGAACACCCCAGGGA 1210 

1153 



1094 T AT ACACCTCGTTGGTG AACT ACAACCT CTGG ATCGAG AAAGTG AC CCAGCT AG AGGGCA 

II II II II Ml I II 1 1 1 1 1 II 1 1 1 Ml 1 1 M I M II M II I II II M 1 1 Ml 1 1 II II I 

SBJCT: 1211 T AT ACACCT CGTTGGTG AAC T AC AACCT CTGGATCGAG AAGGTG AC C CAGCT AG AGGGCA 1270 
QUERY: 1154 GGCCCTTCAATGCAGAG AAAAGGAGGACTTCTGTCAAACAGAAACC TATGGGCT CCC CAG 1213 

lllllllll III IIIIIM IIMM M 1 1 II III II II II IIMM MM I II II 

SBJCT: 1271 GGCCCTTCAGTGCGGAGAAAATGAGGACCTCTGTCAAACAGAAACC TATGGGCT CCCGAG 1330 



QUERY: 1214 TCTCGGGAGTCCCAGAGCCAGGCAGCCCCAGATCCTGGCTCCTGCTCTGTCCCCTGTCCC 1273 

IIIIIM Ml I II 1 1 1 1 1 II 1 1 Ml I II 1 1 1 1 1 II llll II II M 1 1 M 1 1 Ml II I 

SBJCT: 1331 TCTCGGGGGTCCCAGAGCCAGGCGGCCTCAGATCCTGGCTCCTGCTCTGTCCCCTGTCCC 13 90 
QUERY: 1274 ATGTGTTGTTCAGAGCTATTTTGTACTGATAATAAAATAGAGGCTATTCTTTCAACC 1330 

II M II MM II 1 1 Ml MM II II II 1 1 II 1 1 1 1 1 II MM M II II III llll 

SBJCT: 1391 ATGTGTTGTTCAGAGCTATTTTGTACTGATAATAAAATAGAGGCTATTTTTTTAACC 1447 



SCORE = 428 BITS (216), EXPECT = E-117 
IDENTITIES = 346/388 (89%), GAPS = 1/388 (0%) 
STRAND = PLUS / PLUS 
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• 



10 



15 



20 



25 





1 


CD TfT . 


1Z / 


QUERY : 


61 


SB JCT : 


IB / 


ATTPDV . 


lzl 


ooJLi : 


Zft / 




181 


CD T/* ,r P • 

odJLI : 




QUERY : 


241 


SB JCT : 


366 


QUERY: 


301 


SB JCT: 


426 


QUERY: 


361 


SB JCT : 


486 



GATTTTAGAAGGTTAATCAAAAACCCGGGGACAGTTTCTTCATGGCATAACCACAGACCT 6 0 

ii i ii 1 1 1 ii ii ii i ii 1 1 in 1 1 ii iiiiiiiiii inn iiiiiiii iiiii 

G ATTTT AG AAGGT T AATC AAAAAC C C AAGG AC AG TTT CATCATGT CAT AAC CAAAGAC C C 186 

TTGTGGCACCCGCTGTCGTGGGATATCAAATATCCTCTGGGGTTCGGAATGTGGGCTTAT 120 

IIIIIIIIII llllll Illllll IIIIIIII I IIIIIIII IIIIIIII IIIII 
TTGTGGCACCTGCTGTCATGGGATAACAAATATCTTGTGGGGTTCTGAATGTGGACTTAT 246 

TACTGAAGATCCTGTCTGCTTGGTCAGTGGCAGGTCTAGACTAACTTCTGGTCCTGAGTT 180 

IIIIIIII I II M I II II II 1 1 1 II II II 1 1 1 II II I II II 1 1 1 1 1 II II II 1 1 1 I 

TACTGAAGCTCCTGTCTGCTTGGTCAGTGG- TGGTCTAGACTAACTTCTGGTCCTGAGAT 305 
TCTAAAGTGCTGGTAGACCAGTTGATACAAAACAGATATAATAATGAATGCCTTATCTAT 24 0 

MINIMI lllllllll IIIII I MM I II II I II II I II 1 1 II II II II 1 1 

TCTAAAGTGTTGGTAGACCGGTTGAGATAAAAGATATATAATAATGAATGCCTTACCTAT 365 



241 CTGAAGGTCAGTTTGATCCGTGCCAAGTGGCTTTTTGTGGGCTGTGTAGAGTGCTCTAAA 300 

III II II I II II II II I I I II I I I I I Ml II II I II I IIIIIIIIII IIIII 
366 CTGAAAACCAGTTTGATCCGTGCCAAGGGGCTTTTTGTGGGCTCTGTAGAGTGCCCTAAA 425 



Illllll IIIIIIIIIII I I I II II II I I I II llllll III IIIIIIIIII 



llllll 



II III IIIIIIIIII 



In a search of sequence databases, it was found, for example, that the FCTR6a nucleic 
30 acid sequence has 295 of 378 bases (78 %) identical to bases 410-779 of Mus musculus adult 
male testis cDNA, RIKEN full-length enriched (GENBANK-ID:AK09660) (Table 6F). 

Table 6F. BLASTN of FCTR6a against Mus musculus adult male testis cDNA, RIKEN 

full-length enriched (SEQ ID NO:83) 

35 > GI| 12855429 |DBJ|AK016601. 11AK016601 MUS MUSCULUS ADULT MALE TESTIS CDNA, RIKEN 

FULL - LENGTH ENRICHED 

LIBRARY, CLONE :4933401F05, FULL INSERT SEQUENCE 
LENGTH = 1047 

40 SCORE = 97.6 BITS (49), EXPECT = 2E-17 

IDENTITIES = 295/378 (78%), GAPS = 8/378 (2%) 
STRAND = PLUS / PLUS 



45 



50 



55 



60 



QUERY: 


697 


SB JCT : 


410 


QUERY: 


757 


SB JCT : 


470 


QUERY: 


817 


SB JCT: 


530 


QUERY: 


877 


SB JCT: 


590 


QUERY: 


937 


SB JCT : 


650 



IIIIIIIIII IIIIIIIIIIII Illllll II 1 1 1 1 IIIII llll Ill 



AAGGTGCCCATCTGCCTCCCCACGCAGCCCGGCCCTGCCACATGGCGCGAATGCTGGGTG 816 

I II I I I II I II I I II I II IIIII llll III llll lllllllllllll 
ACGGTGCCCATCTGCCTTCCTCTCTGGCCCGCCCCTCCCAGCTGGCACGAATGCTGGGTG 529 

GCAGGTTGGGGCCAGACCAATGCTGCTGACAAAAACTCTGTGAAAACGGATCTGATGAAA 876 

IIIII llllll IIIII I Illllll I III II I I M II I I II I I I II 
GCAGGATGGGGCGTAACCAACTCAACTGACAAGGAATCTATGTCAACGG ATCTGATGAAG 589 

GTGCCAATGGTCATCATGGACTGGGAGGAGTGTTCAAAGATGTTTCCAAAACTTACCAAA 936 

IIIII III IIIII II IIIIIIII II I I IIIIIIIIII I II llll I 
GTGCCCATGCGTATCATAGAGTGGGAGGAATGCTTACAGATGTTTCCCAGCCTCACCACA 649 

AAT ATG CTGTGTGC CGGATACAAGAATGAG AGCT ATGATGC CTGCAAGGGTGAC AGTGGG 996 

II IIIIIIIIIIII III IIIIIIIIIII IIIII III Illllll 
AACATG CTGTGTGC CTCATATGGTAATG AG AGCTACGATGCTTGC CAGTGGG 701 
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QUERY: 997 GGGCCTCTGGTCTGCACCCCAGAGCCTGGTGAGAAGTGGTACCAGGTGGGCATCATCAGC 1056 

II II II MINIM! 1 1 1 1 Mill I lllllllllllllllllllllllll 

SBJCT: 702 GGACCGCTTGTCTGCACCACAGATCCTGGCAGTAGGTGGTACCAGGTGGGCATCATCAGC 761 



QUERY: 1057 TGGGGAAAGAGCTGTGGA 1074 

Mill llllllllllll 
SBJCT: 762 TGGGGCAAGAGCTGTGGA 779 

The FCTR6a amino acid has 247 of 267 amino acid residues (92%) identical to, and 
251 of 307 residues (94%) positive with, the 267 amino acid hypothetical protein [Macaca 
fascicular] (GenBank: AB046651) (SEQ ID NO: 84) (Table 6G). 

Table 6G. BLASTP of FCTR6a and b against hypothetical protein [Macaca fascicularis] 

(SEQ ID NO:84) 

> GI | 9651113 |DBJ| BAB03569 . 1 | (AB046651) HYPOTHETICAL PROTEIN [MACACA FASCICULARIS] 
LENGTH = 267 

SCORE = 467 BITS (1202), EXPECT = E-131 

IDENTITIES = 247/267 (92%), POSITIVES = 251/267 (94%) 

MGFRFLGTANSATFETSLPLPLAPLWFSATSPEELSWLGTNDLTSPSMEIKEVASIILH 60 

I 1 1 1 1 1 1 1 1 III Mil M MMMM M MM M M M M I 1 1 1 1 1 1 1 1 1 1 1 1 1 

MRFRFLSTANSPTFEASLPLSLAPLWFSATSPEELNWLGTNDLTSSSMEIKEVASIILH 60 
KDFKRANMDNDIALLLLASPIKLDDLKVPICLPTQPGPATWRECWVAGWGQTNAADKNSV 120 

IIIIIIMIIIIIIIIIIIII MMMMMMI HIM 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 

KDFKRANMDNDIALLLLASPITLDDLKVPICLPTQHGPATWHECWVAGWGQTNAADKNSV 120 
KTDLM KVPMV I MDWEEC S KM F P KLTKNML CAG YKNE S YDAC KGDS GG PL VCT PEP GE KWY 180 

llllll llllllllllll MMMMMMI 1 1 1 1 1 1 l + l 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

KTDLM KAPMV I MDWE EC SKAFP KLTKNML CAGYNNESYDACQGDSGGPLVCTPEPGE KWY 180 

K E 
QVGIISWGKSCGDKNTPGIYTSLVNYNLWIEKVTQLGGRPFNAEKRRTSVKQKPMGSPVS 240 

I M II M I II I M I II I III M I II MM 1 1 1 1 II 1 1 1 1 - 1 1 1 1 1 1 M 1 1 1 1 1 1 II 

QVGIISWGKSCGEKNTPGIYTSLVNYNLWIEKVTQLEGRPFSAEKMRTSVKQKPMGSRVS 240 
GVPEPGS PRS WLLLC PL SHVL FRAIL Y 267 

lllllll Mill II Ml MM MM I 

GVPEPGGLRSWLLLCPLSHVLFRAILY 267 
K AND E ARE RESIDUES THAT DIFFER BETWEEN FCTR6A AND B. D193K, AND G217E. 

The FCTR6a amino acid has 80 of 201 amino acid residues (39%) identical to, and 
1 19 of 201 residues (58%) positive with, the 638 amino acid plasma kallikrein Bl precursor 
(GENBANK-ID:NP_000883.1) (SEQ ID NO:85) (Table 6H). 



QUERY: 


1 


SBJCT : 


1 


QUERY: 


61 


SBJCT : 


61 


QUERY : 


121 


SBJCT : 


121 


QUERY: 


181 


SBJCT : 


181 


QUERY: 


241 


SBJCT : 


241 



Table 6H. BLASTP of FCTR6a and b against plasma kallikrein Bl precursor (SEQ ID 

NO:85) 

>Gl|4504877|REF|NP_000883.l| PLASMA KALLIKREIN Bl PRECURSOR; KALLIKREIN, PLASMA; 
KALLIKREIN B 

PLASMA; KALLIKREIN 3, PLASMA; FLETCHER FACTOR [HOMO 
SAPIENS] 

Gl|l25184|SP|P03952|KAL HUMAN PLASMA KALLIKREIN PRECURSOR (PLASMA PREKALLIKREIN) 
(KININOGENIN) 

(FLETCHER FACTOR) 
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QUERY: 


20 


SBJCT : 


439 


QUERY: 


78 


SBJCT : 


490 


QUERY: 


137 


SBJCT : 


548 


QUERY: 


195 


SBJCT: 


606 



GI| 67591 [PIRl |KQHUP PLASMA KALLIKREIN (EC 3.4.21.34) PRECURSOR - HUMAN 
GI | 190263 |GB|AAA60153.l| (M13143) PLASMA PREKALLIKREIN [HOMO SAPIENS] 
GI | 8809781 |GB|AAF79940.1 | (AF232742) PLASMA KALLIKREIN PRECURSOR [HOMO SAPIENS] 
LENGTH =638 

SCORE = 133 BITS (334), EXPECT = 3E-30 

IDENTITIES = 80/201 (39%), POSITIVES = 119/201 (58%) , GAPS = 18/201 (8%) 
LPLAPLWFSATSPEELSWLGTNDLT- - SPSMEIKEVAS I ILHKDFKRANMDNDIALLLL 77 

III +1 I +1 +1 + 1 +1 +111 IM+++I + ++IIII+ I 

LPLQDVW RIYSGILNLSDITKDTPFSQIKE 1 1 IHQNYKVSEGNHDIALIKL 489 

AS PI KLDDLKVPI CLPTQPGPAT - WRECWVAGWGQTNAADKNSVKTDLMKVPMVIMDWEE 13 6 

+ | + + + ||||| ++ + | + Ml in + + | ++ | || + ++ || 

QAPLNYTEFQKPICLPSKGDTSTIYTNCWVTGWGFSK- -EKGEIQNILQKVNIPLVTNEE 547 

K 

CSKMFP- -KLTKNMLCAGYKNESYDACKGDSGGPLVCTPEPGEKWYQVGI ISWGKSCGDK 194 

i i + i+i+ i+iiin ii ii 1 1 1 1 1 1 1 1 1 + i mi iii+ 1 + 



ii+n +III + M 

JPGVYTKVAEYMDWILEKTQ 626 
K IS A RESIDUE THAT DIFFERS BETWEEN FCTR6A AND B. D193K. 

The FCTR6a amino acid has 73 of 183 amino acid residues (39%) identical to, and 
1 10 of 1 83 residues (59%) positive with, the 643 amino acid kallikrein [Sus scrofa] 
(GENB ANK-ID:B AA37 1 47.1) (SEQ IDNO:86) (Table 61). 

Table 61. BLASTP of FCTR6a and b against kallikrein [Sus scrofa] (SEQ ID NO:86) 

> Gl|4165315|DBJ|BAA37147.l[ (AB022425) KALLIKREIN [SUS SCROFA] 
LENGTH =643 

SCORE = 128 BITS (322), EXPECT = 9E-29 

IDENTITIES = 73/183 (39%), POSITIVES = 110/183 (59%), GAPS = 12/183 (6%) 

VLGTNDLT - - SPSME I KEVAS 1 1 LHKDFKRANMDNDI ALLLLASPI KLDDLKVPICLPTQ 9 5 

+ 1 + + +I +1 "II II + I+ + +I +IIIII 1+1+ I + Mill" 

ILNISEITKETPFSQVKE IIIHQNYKILESGHDIALLKLETPLNYTDFQKPICLPSR 515 

PGP-ATWRECWVAGWGQTNAADKNSVKTDLMKVPMVIMDWEECSKMFP--KLTKNMLCAG 152 

+ III III I +1 ++ I II + ++ III I + I++I l+lll 

DDTNWYTNCWVTGWGFTE - - EKGE I QNI LQKVNI PLVSNEECQKS YRDHKI SKQMI CAG 573 

K 

YKNE S YDACKGDSGG PL VCT PE PGE KWYQ VG IIS WG KS CGDKNTPG I YTS L VNYNLW I E K 212 

II 1 1 1 1 l + l 1 1 II 1 1 + 1+ II 111+ I + 11-11 ++ I II + 



QUERY: 


38 


SBJCT : 


459 


QUERY: 


96 


SBJCT : 


516 


QUERY: 


153 


SBJCT : 


574 


QUERY: 


213 


SBJCT: 


632 



K IS A RESIDUE THAT DIFFERS BETWEEN FCTR6A AND B. D193K. 

The FCTR6a amino acid has 81 of 205 amino acid residues (39%) identical to, and 
1 12 of 205 residues (54%) positive with, the 625 amino acid Coagulation factor XI [Homo 
sapiens] (embCAA64368.1) (SEQ ID NO:87) (Table 6J). 
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Table 6J. BLASTP of FCTR6a and b against Coagulation factor XI [Homo sapiens] 

(SEQ ID NO:87) 

> GI 1 180352 [GB | AAA51985 . 1 | (M20218) COAGULATION FACTOR XI [HOMO SAPIENS] 
LENGTH = 625 

SCORE = 127 BITS (320) , EXPECT = 1E-28 

IDENTITIES = 81/205 (39%), POSITIVES = 112/205 (54%), GAPS = 17/205 (8%) 

QUERY: 20 LPLAPLWFSATSPEELS WLGTNDLTSPSME I KE VASIILHKDFKRANMDNDIA 73 

I I ++ 11+ I I I + + I I I I I ll + l +1 I III 
SBJCT: 427 LTAAHCFYGVESPKILRVYSGILNQS EIKEDTSFFGVQEII IHDQYKMAESGYDIA 482 

QUERY: 74 LLLLASPIKLDDLKVPICLPTQPG-PATWRECWVAGWGQTNAADKNSVKTDLMKVPMVIM 132 

II I + + I + I I I I I++ + HI I III || ++ | | + + + 
SBJCT: 483 LLKLETTVNYTDSQRPICLPSKGDRNVIYTDCWVTGWGYRKLRDK- - IQNTLQKAKIPLV 540 

QUERY: 133 DWEECSKMFP - - KLTKNMLCAGYKNESYDACKGDSGGPLVCTPEPGEKWYQVGI ISWGKS 190 

III I + M I - 1 I I I - IIIIIIIIMI I + I 1+ III 111 + 

SBJCT: 541 TNEECQKR YRGHK I THKM I CAG Y REGG KDAC KGDS GG PL S C - - KHNE VWHL VG ITS WGEG 598 
K 

QUERY: 191 CGDKNTPGIYTSLVNYNLWIEKVTQ 215 

I + II+II++I I II + II 
SBJCT: 599 CAQRE R P G VYTNWE YVD W I LE KTQ 623 

K IS A RESIDUE THAT DIFFERS BETWEEN FCTR6A AND B. D193K. 

The number of new cases of renal cell carcinoma in the United States in 1996 was 
projected to be 30,600 with an estimated 12,000 deaths. Tumors with a proposed histogenesis 
from the proximal tubule (clear-cell and chromophilic tumors) amount to 85% of renal 
cancers, whereas tumors with a proposed histogenesis from the connecting tubule/collecting 
duct (chromophobe-, oncocytic-, and duct Bellini-type tumors) amount to only 1 1%. 

Adenocarcinomas may be separated into clear cell and granular cell carcinomas, 
although the 2 cell types may occur together in some tumors. The distinction between well- 
differentiated renal carcinomas and renal adenomas can be difficult. The diagnosis is usually 
made arbitrarily on the basis of size of the mass, but size alone should not influence the 
treatment approach, since metastases can occur with lesions as small as 0.5 centimeters. 

While radical nephrectomy with regional lymphadenectomy, is the accepted, often 
curative therapy for stage I (localized disease) renal cell cancer, very little therapy is available 
for advance disease that represent about 70% of the patients. Radiotherapy as a postoperative 
adjuvant has not been effective, and when used preoperatively, may decrease local recurrence 
but does not appear to improve 5-yr survival. A chemotherapeutic agent capable of 
significantly altering the course of metastastic renal cell carcinoma has not been identified. 
(Renal Cell Cancer (PDQ®) Treatment - Health Professionals, Cancernet, NCI) 

There is therefore a need to identify genes that are differentially modulated in renal- 
cell carcinomas. In addition there is a need for methods to assay candidate therapeutic 
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substances for modulating expression of these genes. These substances might be recombinant 
protein expressed by the identified genes or antibodies that bind to the identified proteins. 
There is yet additionally a need for an effective method of identifying target molecules or 
related components. These and related needs and defects are addressed in the present 
5 invention. 

Novel kallikrein-like/coagulation factor Xl-like Proteins and Nucleic Acids Encoding 

Same 

FCTR6 is surprisingly found to be differentially expressed in clear cell Renal cell 
10 carcinoma tissues vs the normal adjacent kidney tissues. The present invention discloses a 

novel protein encoded by a cDNA and/or by genomic DNA and proteins similar to it, namely, 
new proteins bearing sequence similarity to kallikrein-like, nucleic acids that encode these 
proteins or fragments thereof, and antibodies that bind immunospecifically to a protein of the 
invention. It may have use as a therapeutic agent in the treatmentof renal cancer and liver 
15 cirrhosis. 

The utility of kallikrein family members in protein therapy of Renal cancer 

The treatment of renal cell carcinoma with recombinant kallikrein could improve 
disease outcome through several potential mechanisms. The literature suggests that members 

20 of this protein family are inhibitory to the process of angiogenesis, a process of vital 

importance to tumor progression. Renal cell carcinoma is known to be a highly angiogenic 
cancer. Thus, treatment of renal cell carcinoma with kallikrein may effectively shutdown the 
active recruitment of a blood supply to a tumor. Members of this protein family are known to 
play a role in vascular coagulation. Similar to anti-angiogenic therapy, a factor produced by 

25 cancer cells that is pro-coagulatory may also act to inhibit cancer growth by effectively 

"clogging" the tumor vascular supply. In addition, through its proteolytic activity, kallikrein 
may degrade ECM proteins or growth factors necessary for the progressive growth of cancer 
cells. Following is a relevant reference underlining the importance of Kallikrein in cancer 
therapy. 

30 

The New Human Kallikrein Gene Family: Implications in Carcinogenesis. 

Diamandis EP; Yousef GM; Luo I; Magklara I; Obiezu CV 
Department of Pathology and Laboratory Medicine, Mount Sinai Hospital, Toronto, 
Ontario, Canada. 
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Trends Endocrinol Metab 2000 Mar;l l(2):54-60. 

ABSTRACT: The traditional human kallikrein gene family consists of three genes, 
namely KLK1 [encoding human kallikrein 1 (hKl) or pancreatic/renal kallikrein], KLK2 
(encoding hK2, previously known as human glandular kallikrein 1) and KLK3 [encoding 
5 hK3 or prostate-specific antigen (PSA)]. KLK2 and KLK3 have important applications in 
prostate cancer diagnostics and, more recently, in breast cancer diagnostics. During 

the past two to three years, new putative members of the human kallikrein gene 
family have been identified, including the PRSSL1 gene [encoding normal epithelial cell- 
specific 1 gene (NES1)], the gene encoding zyme/protease M/neurosin, the gene encoding 

10 prostase/KLK-Ll, and the genes encoding neuropsin, stratum corneum chymotryptic enzyme 
and trypsin-like serine protease. Another five putative kallikrein genes, provisionally named 
KLK-L2, KLK-L3, KLK-L4, KLK-L5 and KLK-L6, have also been identified. Many of the 
newly identified kallikrein-like genes are regulated by steroid hormones, and a few 
kallikreins (NES1, protease M, PSA) are known to be downregulated in breast and possibly 

15 other cancers. NES1 appears to be a novel breast cancer tumor suppressor protein and PSA a 
potent inhibitor of angiogenesis. This brief review summarizes recent developments and 
possible applications of the newly defined and expanded human kallikrein gene locus. 

The utility of kallikrein-like/coagulation factor Xl-like family members in 
20 protein therapy of liver cirrosis 

Results related to inflammation shown below in Example A, Table CC3, panel 4, 
indicate over-expression of 27455183.0.19 in the liver cirrhosis sample, as compared to panel 
1 data (Table CC1), where there is little or no expression in normal adult liver. Panel 4 was 
generated from various human cell lines that were untreated or resting as well as the same 
25 cells that were treated with a wide variety of immune modulatory molecules. There are 
several disease tissues represented as well as organ controls. 



Potential Role(s) of FCTR6 in Inflammation: 

Liver cirrhosis occurs in patients with hepatitis C and also in alcoholics. This protein 
30 is 41% related to coagulation factor XI and its potential role in liver cirrhosis may be related 
to cleavage of kininogen. A reference for this follows: 

Thromb Haemost 2000 May;83(5):709-14 High molecular weight kininogen is 
cleaved by FXIa at three sites: Arg409-Arg410, Lys502-Thr503 and Lys325-Lys326. Mauron 
T, Lammle B, Wuillemin WA Central Hematology Laboratory, University of Bern, 
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Inselspital, Switzerland. 
Abstract: 

We investigated the cleavage of high molecular weight kininogen (HK) by activated 
coagulation factor XI (FXIa) in vitro. Incubation of HK with FXIa resulted in the generation 
of cleavage products which were subjected to SDS-Page and analyzed by silverstaining, 
ligand-blotting and immunoblotting, respectively. Upon incubation with FXIa, bands were 
generated at 1 1 1, 100, 88 kDa on nonreduced and at 76, 62 and 51 kDa on reduced gels. 
Amino acid sequence analysis of the reaction mixtures revealed three cleavage sites at 
Arg409-Arg410, at Lys502-Thr503 and at Lys325-Lys326. Analysis of HK-samples 
incubated with FXIa for 3 min, 10 min and 120 min indicated HK to be cleaved first at 
Arg409-Arg410, followed by cleavage at Lys502-Thr503 and then at Lys325-Lys326. In 
conclusion, HK is cleaved by FXIa at three sites. Cleavage of HK by FXIa results in the loss 
of the surface binding site of HK, which may constitute a mechanism of inactivation of HK 
and of control of contact system activation. 

Impact of Therapeutic Targeting of FCTR6 in Inflammation: 

Therapeutic targeting of FCTR6 with a monoclonal antibody is anticipated to limit or 
block the extent of breakdown of kininogen and thereby reduce the degradation of liver that 
occurs in liver cirrhosis. A pertinent reference is: 

Thromb Haemost 1999 Nov;82(5): 1428-32 Parallel reduction of plasma levels of high and 
low molecular weight kininogen in patients with cirrhosis. 

Cugno M, Scott CF, Salerno F, Lorenzano E, Muller-Esterl W, Agostoni A, Colman RW 
Department of Internal Medicine, IRCCS Maggiore Hospital, University of Milan, Italy. 
massimo.cugno@unimi.it 
Abstract: 

Little is known about the regulation of high-molecular-weight-kininogen (HK) and 
low-molecular-weight-kininogen (LK) or the relationship of each to the degree of liver 
function impairment in patients with cirrhosis. In this study, we evaluated HK and LK 
quantitatively by a recently described particle concentration fluorescence immunoassay 
(PCFIA) and qualitatively by SDS PAGE and immunoblotting analyses in plasma from 33 
patients with cirrhosis presenting various degrees of impairment of liver function. Thirty- 
three healthy subjects served as normal controls. Patients with cirrhosis had significantly 
lower plasma levels of HK (median 49 microg/ml [range 22-99 microg/ml]) and LK (58 
microg/ml [15-100 microg/ml]) than normal subjects (HK 83 microg/ml [65-1 15 microg/ml]; 
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LK 80 microg/ml [45-120 microg/ml]) (pO.OOOl). The plasma concentrations of HK and LK 
were directly related to plasma levels of cholinesterase (PO.OOOl) and albumin (PO.OOOl 
and PO.001) and inversely to the Child-Pugh score (PO.OOOl) and to prothrombin time ratio 
(PO.OOOl) (reflecting the clinical and laboratory abnormalities in liver disease). Similar to 
5 normal individuals, in patients with cirrhosis, plasma HK and LK levels paralleled one 
another, suggesting that a coordinate regulation of those proteins persists in liver disease. 
SDS PAGE and immunoblotting analyses of kininogens in cirrhotic plasma showed a pattern 
similar to that observed in normal controls for LK (a single band at 66 kDa) with some lower 
molecular weight forms noted in cirrhotic plasma. A slight increase of cleavage of HK (a 

10 major band at 130 kDa and a faint but increased band at 107 kDa) was evident. The increased 
cleavage of HK was confirmed by the lower cleaved kininogen index (CKI), as compared to 
normal controls. These data suggest a defect in hepatic synthesis as well as increased 
destructive cleavage of both kininogens in plasma from patients with cirrhosis. The decrease 
of important regulatory proteins like kininogens may contribute to the imbalance in 

15 coagulation and fibrinolytic systems, which frequently occurs in cirrhotic patients. 

In summary, the differential expression of FCTR6 (Kallikrein family) in renal cell 
carcinoma is an important finding that could have immense potential in renal carcinogenesis. 
In additon, overexpression of the above gene in liver cirrhosis demonstrates its anticipated 
use as an immunotherapeutic target. 

20 

FCTR7 

The novel nucleic acid of 1498 nucleotides FCTR7 (also designated. 32592466.0.64) 
encoding a novel trypsin inhibitor-like protein is shown in Table 7A. An ORF begins with an 
ATG initiation codon at nucleotides 470-472 and ends with a TAA codon at nucleotides 
25 1369-1371. Putative untranslated regions, if any, are found upstream from the initiation 
codon and downstream from the termination codon. 

Table 7 A. FCTR7 Nucleotide Sequence (SEQ ED NO:24) 

AGGCGCCTGGTTCTGCGCGTACTGGCTGTACGGAGCAGGAGCAAGAGGTCGCCGCCAGCCTCCGCCGCCGAGCCTCGTTCGTG 
30 TCCCCGCCCCTCGCTCCTGCAGCTACTGCTCAGAAACGCTGGGGCGCCCACCCTGGCAGACTAACGAAGCAGCTCCCTTCCCA 
CCCCAACTGCAGGTCTAATTTTGGACGCTTTGCCTGCCATTTCTTCCAGGTTGAGGGAGCCGCAGAGGCGGAGGCTCGCGTAT 
TCCTGCAGTCAGCACCCACGTCGCCCCCGGACGCTCGGTGCTCAGGCCCTTCGCGAGCGGGGCTCTCCGTCTGCGGTCCCTTG 
TGAAGGCTCTGGGCGGCTGCAGAGGCCGGCCGTCCGGTTTGGCTCACCTCTCCCAGGAAACTTCACACTGGAGAGCCAAAAGG 
AGTGGAAGAGCCTGTCTTGGAGATTTTCCTGGGGAAATCCTGAGGTCATTCATT ATGAAGTGTACCGCGCGGGAGTGGCTCAG 
35 AGTAACCACAGTGCTGTTCATGGCTAGAGCAATTCCAGCCATG 

AAT AC ATGG ATG AGGATGGTG AGTGG TGG AT AGC CAAAC AAC GAGGG AAAAGGG C C AT CAC AGACAATG AC ATG CAG AGT AT T 
ITGGACCTTCATAATAAATTACGAAGTCAGGTGTATCCAACAGCCTCTAATATGGAGTATATGACATGGGATGTAGAGCTGGA 
AAGATCTGCAGAATCCAGGGCTCAAATTGCTTGTGGGAACATGGACCTGCAAGCTC 
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AGCACACTGGGGAAGATATAGGCCCCCGACGTTTCATGTACAATCGTGGTATGATGAAGTGAAAGACTTTAGCTACCCATATG 
AACATGAATG CAACCCAT ATTGTCCATTC AGGTGTTCTGGC CCTGTATGT ACACATTATAC ACAGGTCGTGTGGGCAACT AG T 
AACAGAATCGGTTGTGCCATTAATTTGTGTCATAACATGAACATCTGGGGGCAGATATGGCCCAAA 
CAATTACTCCCCAAAGGGAAACTGGTGGGGCCATGCCCCTTACAAACA^ 
5 GAGGGGGCTGTAGAGAAAATCTGTGCTACAAAGAAGGGTCAGACAGGTATTATCCCCCTCGAGAAGAGGAAACAAATGAAATA 
GAACGGC AGC AGTCAC AAGTC CATGACACCCATGTC CGGACAAG ATCAG ATGAT AGTAGCAGAAATGAAGTC ATT AG CTTTGG 
GAAAAGTAATGAAAATATAATGGTTTTAGAAATCCTGTGTTA AATATTGCTATATTTTCTTAGCAGTTATTTCTACAGTTAAT 
TACATAGTCATGATTGTTCTACGTTTCATATATTATATGGTGCTTTGTATATGCCCCTAATAAAATGAATCTAAAC^ 
AAAA 

10 

The FCTR7 protein encoded by SEQ ID NO:24 has 300 amino acid residues and is 
presented using the one-letter code in Table 7B. The FCTR7 gene was found to be expressed 
in: brain; germ cell tumors. FCTR7 gene maps to Unigene cluster Hs. 182364 which is 
expressed in the following tissues: brain, breast, ear, germ cell, heart, liver, lung, whole 

1 5 embryo, ovary, pancreas, pooled, prostate, stomach, testis, uterus, vascular. Therefore the 
FCTR7 protein described in this invention is also expressed in the above tissues. 

The SignalP, Psort and/or Hydropathy profile for FCTR7 predict that this sequence 
has a signal peptide and is likely to be localized outside of the cell with a certainty of 0.4228. 
The SignalP shows a cleavage site between amino acids 20 and 21, i.e., at the dash in the 

20 sequence amino acid ARA-IP. The predicted molecular weight of FCTR7 is 34739.9 Daltons. 
Hydropathy profile shows an amino terminal hydrophobic region. This region could function 
as a signal peptide and target the invention to be secreted or plasma membrane localized. 

Table 7B. Encoded FCTR7 protein sequence (SEQ ID NO:25). 

MKCTAREWLRVTTVLFMARAI PANTWPNATLLEKLLEKYMDEIX3EWWI AKQRGKRAITDNDMQS ILDLHNKLRSQVYPTASNM 
25 EYMTVTOVELERSAESRAESCLWEHGPASLLPSIGQNLGAHWGRYRPPTFHVQSWYDEVKDFSYPYEHECNPYCPFRCSGPVCT 
HYTQVWATSNRIGCAINLCHNMNIWGQIWPKAVYLVCNYSPKGN 
PPREEETNEIERQQSQVHDTHVRTRSDDSSRNEVISFGKSNENIMVLEILC 

This gene maps to Unigene cluster Hs. 182364 which has been assigned the following 
30 mapping information shown in table 7C. Therefore the chromosomal assignment for this 
gene is the same as that for Unigene cluster 182364. 

Table 7C. Mapping Information. 

Chromosome: 8 

Gene Map 98: Marker SHGC-32056 , Interval D8S279-D8S526 

Gene Map 98: Marker SGC32056 , Interval D8S526-D8S275 

Gene Map 98: Marker sts-G20223 , Interval D8S526-D8S275 

Gene Map 98: Marker stSG30385 , Interval D8S526-D8S275 

Whitehead map: EST67946, Chr.8 

dbSTS entries: G25853, G29349, G20223 



The predicted amino acid sequence was searched in the publicly available GenBank 
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database 

FCTR7 protein showed Score = 743 (261.5 bits), Expect = 1.4e-73, P - 1.4e-73, 54 
% identities (129 over 237 amino acids) and 43% homologies (167 over 237 amino acids) 
with human 25 kD trypsin inhibitor protein (258 aa; ACC:043692) (Table 7D). 

Table 7D. BLAST X search results are shown below: 



ptnr:SPTREMBL-ACC:043692 25 KDA TRYPSIN INHIBITOR - HO... +2 743 8.4e-73 1 
(SEQ ID NO: 88) 

10 ptnr:SPTREMBL-ACC:044228 HRTT-1 - HALO C YNTH I A RORETZI ... +2 325 2.9e-28 1 

(SEQ ID NO: 89) 

ptnr:SWISSPROT-ACC:P48060 GLIOMA PATHOGENESIS -RELATED ... +2 314 5.3e-27 1 
(SEQ ID NO: 90) 

ptnr : PIR-ID: JC4131 glioma pathogenesis -related protein... +2 309 2.0e-26 1 
15 (SEQ ID N0:91) 

ptnr:SWISSNEW-ACC:O19010 CYSTEINE -RICH SECRETORY PROTE . . . +2 258 9.4e-21 1 
(SEQ ID NO: 92) 

The nucleotide sequence of FCTR7 has 954 of 957 residues (99 %) identical to the 1- 
20 957 base segment, and 174 of 175 residues (99%) identical to bases 1317-1953 of the 2664 
nucleotide Homo sapiens putative secretory protein precursor, mRNA (GenBank-ACC: 
AF 142573) (SEQ ID NO:93) (Table 7E). 

Table 7E. BLASTN of FCTR7 against Putative secretory protein precursor (SEQ ID 

NO:93) 

25 > gi 1 12002 310 |gb| AF142573 . 1 | AF142 573 Homo sapiens putative secretory protein 
precursor, mRNA, complete cds 
Length = 2664 

Score = 1865 bits (941), Expect = 0.0 
30 Identities = 954/957 (99%) , Gaps = 1/957 (0%) 
Strand = Plus / Plus 

Query: 364 gtccggtttggctcacctctcccaggaaacttcacactggagagccaaaaggagtggaag 

35 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 j 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Sbjct : 1 gtccggtttggctcacctctcccaggaaacttcacactggagagccaaaaggagtggaag 60 
Query: 424 agcctgtcttggagattttcctggggaaatcctgaggtcattcattatgaagtgtaccgc 

40 4 " 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1| | 1 1 1 1| 1 1 1 1 1 1 1 1 1 I 

Sbjct: 61 agcctgtcttggagattttcctggggaaatcctgaggtcattcattatgaagtgtaccgc 
120 

Query: 4 84 gcgggagtggctcagagtaaccacagtgctgttcatggctagagcaattccagccatggt 
45 54 3 
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Sbjct : 
180 



121 



1 1 1 1 1 II 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 M 1 1 1 1 1 M 1 1 1 1 1 1 II 

gcgggagtggctcagagtaaccacagtgctgttcatggctagagcaattccagccatggt 



10 



Query: 
603 

Sbjct: 
240 

Query: 
663 

Sbjct: 
300 



544 ggttcccaatgccactttattggagaaacttttggaaaaatacatggatgaggatggtga 



181 



241 



1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 II 1 1 1 1 1 1 1 1 M 1 1 1 M 1 1 

ggttcccaatgccactttattggagaaacttttggaaaaatacatggatgaggatggtga 



604 gtggtggatagccaaacaacgagggaaaagggccatcacagacaatgacatgcagagtat 



1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 j 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! I 

gtggtggatagccaaacaacgagggaaaagggccatcacagacaatgacatgcagagtat 



20 



Query: 
723 

Sbjct: 
360 



664 tttggaccttcataataaattacgaagtcaggtgtatccaacagcctctaatatggagta 



301 



II I III M 1 1 1 1: III Ml 1 1 II Ml II II I II MM M 1 1 II IMM II I II 1 1 111 1 1 

tttggaccttcataataaattacgaagtcaggtgtatccaacagcctctaatatggagta 



25 



Query: 
782 

Sbjct: 
420 



724 tatgacatgggatgtagagctggaaagatctgcagaatccagggctgaaa-ttgcttgtg 



361 



II I M MM I ! 1 1 1 II II II I II I II 1 1 II I M I M I M I MINIMI lllllllll 

tatgacatgggatgtagagctggaaagatctgcagaatcctgggctgaaagttgcttgtg 



30 



35 



40 



45 



Query : 
842 

Sbjct: 
480 

Query : 
902 

Sbjct : 
540 

Query : 
962 

Sbjct : 
600 



783 ggaacatggacctgcaagcttgcttccatcaattggacagaatttgggagcacactgggg 



421 



481 



541 



III M MM M 1 1 1 MM Ml 1 1 1 1 II I II 1 1 1 1 1 II 1 1 II II M I II I M 1 1 1 1 1 1 1 1 1 

ggaacatggacctgcaagcttgcttccatcaattggacagaatttgggagcacactgggg 



84 3 aagatataggcccccgacgtttcatgtacaatcgtggtatgatgaagtgaaagactttag 



MIIIMIIIIIIIIIIIMI IIIIIIIIIIMIIIIMIIIIII MIMIIMIIIIII 

aagatataggcccccgacgtttcatgtacaatcgtggtatgatgaagtgaaagactttag 



903 ctacccatatgaacatgaatgcaacccatattgtccattcaggtgttctggccctgtatg 



MUM IIIIIIIIIMIMI MINIMUM MINIM MM IMMIIIIIIIIII 

ctacccatatgaacatgaatgcaacccatattgtccattcaggtgttctggccctgtatg 



50 



Query : 
1022 

Sbjct : 
660 



963 tacacattatacacaggtcgtgtgggcaactagtaacagaatcggttgtgccattaattt 



601 



II I II MM II 1 1 1 II III II I II III MIMI I II I II M II II III Ml II 1 1 1 1 1 1 1 

tacacattatacacaggtcgtgtgggcaactagtaacagaatcggttgtgccattaattt 



55 



Query : 
1082 

Sbjct : 
720 



1023 gtgtcataacatgaacatctgggggcagatatggcccaaagctgtctacctggtgtgcaa 

IIIIIIIIIIIIIIIMIMIMIIIIIIIIIIIIIIIIIIIIII lllllllllllllll 

661 gtgtcataacatgaacatctgggggcagatatggcccaaagctgtctacctggtgtgcaa 



60 



Query : 
1142 



1083 ttactccccaaagggaaactggtggggccatgccccttacaaacatgggcggccctgttc 

1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 m t II 1 1 1 1 1 1 
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Sbjct: 
780 



721 



ttactccccaaagggaaactggtggggccatgccccttacaaacatgggcggccctgttc 



10 



15 



20 



25 



30 



35 



40 



45 



50 



Query: 114 3 tgcttgcccacctagttttggagggggctgtagagaaaatctgtgctacaaagaagggtc 
1202 

I II II 1 1 II II 1 1 1 II MM! I MM I II II 1 1 M 1 1 1 1 1 1 1 II II I II 1 1 II I Ml Ml 

781 tgcttgcccacctagttttggagggggctgtagagaaaatctgtgctacaaagaagggtc 



Sbjct: 
840 

Query: 
1262 

Sbjct: 
900 



1203 agacaggtattatccccctcgagaagaggaaacaaatgaaatagaacggcagcagtcaca 



841 



I M III I I I II I I I III I I II I I I I I I I II I I I I II I M M M II I I I I I I 1 I I 1 I I I I 

agacaggtattatccccctcgagaagaggaaacaaatgaaatagaacgacagcagtcaca 



Query: 1263 agtccatgacacccatgtccggacaagatcagatgatagtagcagaaatgaagtcat 1319 

IIIIIIIIIIIIIIIMIIIIIIIIIIIIIIMIIMIIMIIIIIIIMIIII Ml 

Sbjct: 901 agtccatgacacccatgtccggacaagatcagatgatagtagcagaaatgaagtcat 957 



Score = 339 bits (171), Expect 
Identities = 174/175 (99%) 
Strand = Plus / Plus 



3e-90 



Query: 1317 cattagctttgggaaaagtaatgaaaatataatggttttagaaatcctgtgttaaatatt 

1 1 1 1 ii 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Sbjct : 1779 cattagctttgggaaaagtaatgaaaatataatggttttagaaatcctgtgttaaatatt 
1838 

Query: 13 77 gctatattttcttagcagttatttctacagttaattacatagtcatgattgttctacgtt 
1436 

I M 1 1 1 1 1 1 1 II Ml II MM 1 1 1 IM I III II 1 1 M II 1 1 1 II M Ml I M M Ml IM 

Sbjct : 1839 gctatattttcttagcagttatttctacagttaattacatagtcatgattgttctacgtt 
1898 

Query: 

Sbjct: 



14 3 7 tcatatattatatggtgctttgtatatgcccctaataaaatgaatctaaacattg 14 91 

1 1 1 1 1 1 1 1 1 1 [ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 MINI II II III! Mil I MM! 

1899 tcatatattatatggtgctttgtatatgccactaataaaatgaatctaaacattg 1953 



The FCTR7 amino acid has 284 of 285 amino acid residues (99%) identical to, and 
284 of 285 amino acid residues (99%) similar to, the 500 amino acid Putative secretory 
protein precursor [Homo sapiens] (GenBank-Acc No.: AF142573) (SEQ ID NO:94) (Table 
7F). 

Table 7F. BLASTP alignments of FCTR7 against Putative secretory protein precursor, 

(SEQ ID NO:94) 

> gi | 12002311 | gb | AAG43 287 . l| AF142573 1 (AF142573) putative secretory protein 
precursor [Homo sapiens] 
Length = 500 

Score = 581 bits (1499), Expect = e-165 

Identities = 284/285 (99%) , Positives = 284/285 (99%) 



Query: 1 MKCTAREWLRVTTVLFMARAIPAMWPNATLLEKLLEKYMDEDGEWWIAKQRGKRAITDN 60 

I! IIMM M 1 1 1 1 II III1IMII II I III II 1 1 III II 1 1 1 IM MM I II Mill I! 

55 Sbjct: 1 MKCTAREWLRVTTVLFMAIUVIPAMVVPNATLLEKLLEKYMDEDGEWWIAKQRGKRAITDN 60 
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DMQSILDLHNKLRSQVYPTASNMEYMTWDVELERSAESRAESCLWEHGPASLLPSIGQNL 120 

I Ml II MM II 1 1 1 1 1 1 II 1 1 1 il MINIM I II li III MMM MM III Ml 1 1 

DMQSILDLHNKLRSQVYPTASNMEYMTWDVELERSAESWAESCLWEHGPASLLPSIGQNL 120 
GAHWGRYRPPTFHVQSWYDEVKDFSYPYEHECNPYCPFRCSGPVCTHYTQWWATSNRIG 180 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 ! 1 1 i 1 1 1 1 1 1 1 i 1 1 1 i I i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

GAHWGRYRPPTFHVQSWYDEVKDFSYPYEHECNPYCPFRCSGPVCTHYTQWWATSNRIG 180 
CAINLCHNMNIWGQIWPKAVYLVCNYSPKGNWWGHAPYKHGRPCSACPPSFGGGCRENLC 24 0 

I I Ml M I M M I II 1 1 1 Ml 1 1 1 1 1 II II 1 1 1 1 II 1 1 Mill 1 1 1 II II II 1 1 1 1 1 1 II 

CAINLCHNMNIWGQIWPKAVYLVCNYSPKGNWWGHAPYKHGRPCSACPPSFGGGCRENLC 24 0 
YKEGSDRYYPPREEETNEIERQQSQVHDTHVRTRSDDSSRNEVIS 285 

1 1 Ml II I M Ml I II 1 1 III I MM II MMI I Ml 1 1 1 Ml II 

YKEGSDRYYPPREEETNEIERQQSQVHDTHVRTRSDDSSRNEVIS 285 

The FCTR7 amino acid has 137 of 176 amino acid residues (78%) identical to, and 
151 of 176 amino acid residues (86%) similar to, the 1 88 amino acid Late gestation lung 
protein 1 [Rattus norvegicus] (GenBank-Acc No.: AF109674) (SEQ ID NO:95) (Table 7G). 

20 Table 7G. BLASTP alignments of FCTR7 against Late gestation lung protein 1, (SEQ 

ID NO:95) 

> gi | 43246 82 |gb| AAD16986 . 1 | (AF109674) late gestation lung protein 1 [Rattus 
norvegicus] 

Length =18 8 





Query : 


61 




Sbj ct : 


61 


5 


Query: 


121 




Sbjct : 


121 




Query: 


181 


10 








Sbjct: 


181 




Query: 


241 


15 


Sbjct: 


241 



25 



40 



Score = 277 bits (709) , Expect = le-73 

Identities = 137/176 (78%) , Positives = 151/176 (86%) 



LHNKLRSQVYPTASNMEYMTWDVELERSAESRAESCLWEHGPASLLPSIGQNLGAHWGRY 127 

30 llllll II I Mill Mill MINI I I II I II II I II llllll Mill 

LHNKLRGQVYPPASNMEYMTWDEELERSAAAWAQRCLWEHGPASLLVSIGQNLAVHWGRY 6 1 



Query: 


68 


Sbjct: 


2 


Query: 


128 


Sbjct: 


62 


Query: 


188 


Sbjct: 


122 



I I 1 1 1 1 1 1 1 1 1 1 M-l 1 1 IIIIMI MM -I I II I Ml ll + MI II- I 

35 Sbjct: 62 RSPGFHVQSWYDEVKDYTYPYPHECNPWCPERCSGAMCTHYTQMVWATTNKIGCAVHTCR 121 



+ I++II II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 M 1 1 1 1 II MINI 1 1 1 1 - 1 



The FCTR7 amino acid has 130 of 237 amino acid residues (55%) identical to, and 
165 of 237 amino acid residues (70%) similar to, the 258 amino acid R3H domain-containing 
preproprotein; 25 kDa trypsin inhibitor [Homo sapiens] (GenBank-Acc No.: D45027) (SEQ 
IDNO:96) (Table 7H). 

45 Table 7H. BLASTP alignments of FCTR7 against R3H domain-containing 

preproprotein, 25 kDa trypsin inhibitor (SEQ ID NO:96) 

> gi | 7705676 | ref [NP 056970. l| R3H domain-containing preproprotein; 25 kDa 
trypsin inhibitor; R3H 
50 domain (binds single- stranded nucleic acids) containing 

[Homo sapiens] 
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Query: 


12 


10 


Sbjct : 


20 




Query: 


72 




Sbjct: 


77 


15 








Query: 


132 




Sbjct: 


137 


20 


Query : 


192 




Sbjct : 


197 



gi | 2943716 | dbj | BAA25066 . 1 | (D45027) 25 kDa trypsin inhibitor [Homo 
sapiens] 

Length = 258 
Score = 265 bits (678), Expect = 4e-70 

Identities = 130/237 (55%), Positives = 165/237 (70%), Gaps = 3/237 (1%) 

TTVL FMARAI P AMWPNATLLE KLLE KYMDEDGE WW I AKQRGKRAI TDNDMQS I LDLHNK 7 1 

+11+ + + I I +1 1+ +1 I I Ml 1+ III +111 11+ 

STWLLNSTDSSPPTNNFTDIEAALKAQLDSAD 1 P KARRKR Y I S QNDM I AI LDYHNQ 76 

LRSQVYPTASNMEYMTWDVELERSAESRAESCLWEHGPASLLPSIGQNLGAHWGRYRPPT 131 

+1 +1+1 l+IIMI II I III I I+I+III+ II +IMI MM 
VRGKVFPPAANMEYMVWDENLAKSAEAWAATCIWDHGPSYLLRFLGQNLSVRTGRYRSIL 136 

FHVQSWYDEVKDFSYPYEHECNPYCPFRCSGPVCTHYTQWWATSNRIGCAINLCHNMNI 191 
1+ MIIIM+ + +II +111 II II II + IIIMI + IIIIIIIIIIII+ I 111 + 



II +1 +IIIIIIII + IIIII I II 1 1 I IM + IIM + M I +111+ + I 

WGSVWRRAVYLVCNYAPKGNWIGEAPYKVGVPCSSCPPSYGGSCTDNLCFPGVTSNY 253 

The FCTR7 amino acid has 109 of 233 amino acid residues (47%) identical to, and 
25 146 of 233 amino acid residues (63%) similar to, the 253 amino acid Novel protein similar to 
a trypsin inhibitor [Homo sapiens] 25 kDa trypsin inhibitor (EMBLAcc No.: AL1 17382) 
(SEQ IDNO:97) (Table 71). 

Table 71. BLASTP alignments of FCTR7 against Novel protein similar to a trypsin 

inhibitor, (SEQ ID NO:97) 

30 

> qi | 9885193 | emb | CAC04 190 .1 [ (AL117382) dJ881L22.3 {novel protein similar to 
a trypsin 

inhibitor) [Homo sapiens] 
35 Length = 253 

Score = 225 bits (575) , Expect = 4e-58 

Identities = 109/233 (47%), Positives = 146/233 (63%), Gaps = 8/233 (3%) 

40 Query: 10 RVTTVLFMARAI PAMWPNATLLE KLLE KYMDEDGEWW I AKQRGKRAI TDNDMQS I LDLH 69 

II I II I +1 + I + + I I I l + I I ++ l I I 

Sbjct: 19 QAVNALIMPNATPAPAQPESTAMRLL SGLEVPRYRRKRHISVRDMNALLDYH 70 

Query: 70 NKLRSQVYPTASNMEYMTWDVELERSAESRAESCLWEHGPASLLPSIGQNLGAHWGRYRP 129 

45 | + | + Ml MINI II I I II I M Ilk 1+ +1111 I Ml 

Sbjct: 71 NHIRASVYPPAANMEYMVWDKRLARAAEAWATQCIWAHGPSQLMRYVGQNLSIHSGQYRS 130 
Query: 13 0 PTFHVQSWYDEVKDFSYPYEHECNPYCPFRCSGPVCTHYTQWWATSNRIGCAINLCHNM 189 

-II +1 + +1 +IIMMI II MIIMIMIMIM+ I ++ 

50 Sbjct: 131 WDLMKSWSEEKWHYLFPAPRDCNPHCPWRCDGPTCSHYTQMVWASSNRLGCAIHTCSSI 190 
Query: 190 NIWGQIWPKAVYLVCNYSPKGNWWGHAPYKHGRPCSACPPSFGGGCRENLCYK 242 

Ml I +1 lllllk 1 1 1 1 I -III MIMIIk I I l + M 

Sbjct: 191 SVWGNTWHRAAYLVCNYAIKGNWIGESPYKMGKPCSSCPPSYQGSCNSNMCFK 243 

55 
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The FCTR7 amino acid has 129 of 237 amino acid residues (54%) identical to, and 
167 of 237 amino acid residues (70%) similar to, the 258 amino acid 25 kDa Trypsin 
Inhibitor from Homo sapiens (EMBLAcc No.: 043692) (SEQ ID NO:88) (Table 7J). 

Table 7 J. BLASTP alignments of FCTR7 against 25 kDa Trypsin Inhibitor, (SEQ ID 

NO:88) 

ptnr:SPTREMBL-ACC:043692 25 KDA TRYPSIN INHIBITOR - Homo sapiens (Human), 

258 aa. 

Score = 743 (261.5 bits), Expect = l.6e-73, P = l.6e-73 
Identities * 129/237 (54%), Positives = 167/237 (70%) 

The FCTR7 amino acid has 79 of 193 amino acid residues (40%) identical to, and 1 10 
of 193 amino acid residues (56%) similar to, the 266 amino acid Glioma Pathogenesis- 
Related Protein (RTVP-1 Protein) - Homo sapiens (SWISSPROT Acc No.: P48060) (SEQ ID 
NO:90) (Table 7K). 

Table 7K. BLASTP alignments of FCTR7 against Glioma Pathogenesis-Related Protein, 

(SEQ ID NO:90) 

ptnr:SWISSPROT-ACC:P48060 GLIOMA PATHOGENESIS-RELATED PROTEIN (RTVP-1 

PROTEIN) - Homo sapiens (Human) , 266 aa 

Score = 314 (110.5 bits), Expect = 4.7e-28, P = 4.7e-28 
Identities = 79/193 (40%) , Positives = 110/193 (56%) 

The FCTR7 amino acid has 66 of 186 amino acid residues (35%) identical to, and 91 
of 186 amino acid residues (48%) similar to, the 186 amino acid Neutrophil granules matrix 
glycoprotein SGP28 precursor from Homo sapiens (SWISSPROT Acc No.: S68691) (SEQ 
ID NO:98) (Table 7L). 

Table 7L. BLASTP alignments of FCTR7 against Neutrophil granules matrix 

glycoprotein, (SEQ ID NO:98) 

ptnr :PIR- ID: S6 8691 neutrophil granules matrix glycoprotein SGP28 precursor - 

human 

Score = 254 (89.4 bits), Expect = l.le-21, P = l.le-21 
Identities = 66/186 (35%) , Positives = 91/186 (48%) 

A novel developmental^ regulated gene with homology to a tumor derived trypsin 
inhibitor is expressed in lung mesenchyme, as described in Am. J. Physiol. 0:0-0(1999). 
cDNA cloning of a novel trypsin inhibitor with similarity to pathogenesis-related proteins, 
and its frequent expression in human brain cancer cells is disclosed in Biochim. Biophys. 
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Acta 1395:202-208(1998). RTVP-1, a novel human gene with sequence similarity to genes of 
diverse species, is expressed in tumor cell lines of glial but not neuronal origin, as published 
in Gene 180:125-130(1996). The human glioma pathogenesis-related protein is structurally 
related to plan pathogenesis-related proteins and its gene is expressed specifically in brain 
5 tumors (Gene 159:131-135(1995)). Structure comparison of human glioma pathogenesis- 
related protein GliPR and the plant pathogenesis-related protein P14a indicates a functional 
link between the human immune system and a plant defense system (Proc. Natl. Acad. Sci. 
U.S.A. 95:2262-2266(1998)). GliPR is highly expressed in the human brain tumor, 
glioblastoma multiform/astrocytome, but neither in normal fetal or adult brain tissue, nor in 

1 0 other nervous system tumors. GliPR belongs to a family that groups mammalian SCP/TPX1 ; 
insects AG3/AG5; FUNGI SC7/SC14 and plants PR-1. SGP28, a novel matrix glycoprotein 
in specific granules of human neutrophils with similarity to a human testis-specific gene 
product and to a rodent sperm-coating glycoprotein (FEBS Lett. 380, 246-250, 1996). The 
primary structure and properties of helothermine, a peptide toxin that blocks ryanodine 

15 receptors is described in Biophys. J. 68:2280-2288(1995). As GliPR, Helothermine belongs 
to a family that groups mammalian SCP/TPX1; insects AG3/AG5; FUNGI SC7/SC14 and 
plants PR-1. 

Based upon homology, FCTR7 protein and each homologous protein or peptide may 
share at least some activity. 

20 

Therapeutic uses: 

FCTR7 protein has homology to trypsin inhibitors, Q91055 helothermine, tumor 
derived tyrpsin inhibitors, glioma pathogenesis-related protein, Q9Z0U6 LATE GESTATION 
LUNG PROTEIN 1, and to the Prosite family which groups mammalian 
25 SCP/TPX 1 ;INSECTS AG3/AG5 ; FUNGI SC7/SC 1 4 AND PLANTS PR- 1 proteins. 

Therefore the FCTR7 protein disclosed in this invention could function like the proteins 
which it has homology to. These functions include tissue development in vitro and in vivo, 
and cancer pathogenesis. 

Based the tissue expression pattern, the gene is implicated in diseases of tissues in 
30 which it is expressed. These diseases include but are not limited to: 

• Glioma, 

• cancer, 

• lung diseases, 



121 



15966-697 



gestation, 

male and female reproductive diseases, 
deafness, 

neurological disorders, 
gastric disorders, and 
pancreatic diseases like diabetes. 



These materials are further useful in the generation of antibodies that bind 
immunospecifically to the novel FCTR7 substances for use in therapeutic or diagnostic 
10 methods. These antibodies may be generated according to methods known in the art, using 
prediction from hydrophobicity charts, as described in the "Anti-FCTRX Antibodies" section 
below. In one embodiment, a contemplated FCTR7 epitope is from aa 40 to 120. In another 
embodiment, a FCTR7 epitope is from aa 130 to 170. In additional embodiments, FCTR7 
epitopes are from aa 210 to 230, and from aa 240 to 280. 



1 5 TABLE 8A: Summary Of Nucleic Acids And Proteins Of The Invention 



Name 


Tables 


Clone; Description of Homolog 


Nucleic Acid 
SEQ ED NO 


Amino Acid 
SEQ ID NO 


FCTR1 


1A, IB, 


58092213.0.36 follistatin-like protein 


1 


2 


FCTR2 


2A, 2B 


AC012614J.0.123; KIAA1061-like protein 


3 


4 


FCTR3 


3A, 3B 


10129612.0.1 18; neurestin-like protein 


5 


6 




3C, 3D 


10129612.0.405; neurestin-like protein 


7 


8 




3E 


10129612.0.154; neurestin-like protein 


9 






3F 


10129612.0.67; neurestin-like protein 


10 






3G 


10129612.0.258; neurestin-like protein 


11 






3H, 31 


10129612.0.352; neurestin-like protein 


12 


13 


FCTR4 


4A, 4B 


29692275.0.1; NF-Kappa-B P65delta3-like 
protein 


14 


15 


FCTR5 


5A, 5B 


32125243.0.21; human complement C1R 
component precursor -like protein 


16 


17 




5C, 5D 




18 


19 


FCTR6 


6A, 6B 


27455183.0.19; novel human blood 
coagulation factor XI -like protein 


20 


21 




6C, 6D 


27455183.0.145; novel human blood 
coagulation factor XI -like protein 


22 


23 


FCTR7 


7A, 7B 


32592466.0.64; trypsin inhibitor -like protein 


24 


25 


FCTR1 


Example 2 


Ag809 Forward 


26 




FCTR1 


Example 2 


Ag809 Probe 


27 




FCTR1 


Example 2 


Ag809 Reverse 


28 




FCTR4 


Example 2 


Ag2773 Forward 


29 




FCTR4 


Example 2 


Ag2773 Probe 


30 
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FCTR4 


Example 2 


Ag2773 Reverse 


31 




FCTR5 


Example 2 


Ag427 Forward 


32 




FCTR5 


Example 2 


Ag427 Probe 


33 




FCTR5 


Example 2 


Ag427 Reverse 


34 




FCTR6 


Example 2 


Agl541 Forward 


35 




FCTR6 


Example 2 


Agl541 Probe 


36 




FCTR6 


Example 2 


Agl541 Reverse 


37 





TABLE 8B: Summary of Query Sequences Disclosed 



1 dUlc 


Tin 4~n V\r% o a 


A a a INI a. 


oequence ndnie 


vr> aa» 




IP 1 kT 


romtrPmKI 
iCIIHiILUlUl 


ft A A 9 1 79 ^ 


ivjr or -HK.C pruiciii 


IIlUUoC 


JO 


in 

1 VJ 


cntrPmnl 
bUli J— /III UI 


V^O 1 jOI 


runiauuiii-iiKc pruicm-z, 




oy 


IE 


SptrEmbl 


Q07822 


Mac25 protein 


Human 


40 


IF, IK 


SptrEmbl 


088812 


Mac25 protein 


Mouse 


41 


1G, IK 


SptrEmbl 


Q 16270 


Prostacyclin-stimulating factor 


Human 


42 


1H, IK 


PIR 


B40098 


Colorectal cancer suppressor 


Rat 


43 


11 


TrEmblne 
w 


AAD9360 


PTP sigma (brain) precursor 


Human 


44 


1J 


SptrEmbl 


Q13332 


PTP sigma precursor 


Human 


45 


2C 


GenBank 


AB028984 


KIAA1061 cDNA 


Human 


46 


2D 


TrEmblne 

w 


BAA85677 


KIAA1263 


Human 


47 


2E 


TrEmblne 
w 


BAA83013 


KIAA1061 protein fragment 


Human 


48 


2F 


Embl 


CAB70877.1 


Hypothetical protein DKFzp566D234.1 


Human 


49 


2G 


GenBank 


Q62632 


Follistatin-related protein-1 precursor 


Rat 


50 


2H 


GenBank 


Q62536 


Follistatin-related protein-1 precursor 


Mouse 


51 


21 


GenBank 


JG0187 


Follistatin related protein 


African 
clawed 
frog 


52 






01 9841 
V^lZo'f 1 


ruiiibidiin rcidicu pruicin-i precursor 


LIi i rri o.f\ 

n urn an 


JJ 


2K 


Embl 


CAB42968.1 


Flik protein 


Chicken 


54 


2L 


GenBank 


T13822 


Frazzled gene protein 


Fruit fly 


55 


2M 


GenBank 


AAC38849.1 


Roundabout 1 


Fruit fly 


56 


2N 


GenBank 


060469 


Down Syndrome Cell Adhesion Molecule 
Precursor 


Human" 


57 


20 


SwissProt 


Q13449 


Limbic system-associated membrane 
protein precursor 


Human 


58 


2P 


SptrEmbl 


070246 


Putative neuronal cell adhesion molecule, 
short form 


Mouse 


59 


2Q 


SptrEmbl 


002869 


CHLAMP, Gl 1-isoform precursor 


Chicken 


60 


2R 


SwissProt 


Q62813 


Limbic system-associated membrane 
protein precursor 


Rat 


61 


3J 


GenBank 


NM_01 1856.2 


Odd Oz/ten-m homology 2 


Fruit fly 


62 


3K 


Embl 


AJ245711.1 


Teneurin-2 cDNA, short splice variant 


Chicken 


63 


3L 


GenBank 


AB032953 


KIAA 1127 cDNA 


Human 


64 
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3M, 3U 


GenBank 


AB02541 1 


Ten-m2 cDNA 


Mouse 


65 


3N 


GenBank 


NM 020088.1 


Neurestin alpha cDNA 


Rat 


66 


30 


Embl 


GGA278031 


Teneurin-2 


Chicken 


67 


3P 


GenBank 


NP_03 5986.2 


Odd Oz/ten-m homology 2 


Fruit fly 


68 


3Q 


Embl 


CAC09416.1 


Teneurin-2 


Chicken 


69 


3R 


GenBank 


BAA77399.1 


Ten-m4 


Mouse 


70 


3S 


GenBank 


AB032953 


KIAA1127 protein 


Human 


71 


3T 


GenBank 


AF086607 


Neurestin alpha 


Rat 


72 


4C 


SptrEmbl 


Q99233 


Hypothetical 10 kD protein 


Trypanos 
ome 


73 


4C 


SptrEmbl 


Q16896 


GAB A receptor subunit 




74 


4C 


SptrEmbl 


076473 


G ABA receptor subunit 




75 


4C 


TrEmblne 
w 


AAD28317 


FI3J1 1.13 protein 




76 


Text p. 90 


SptrEmbl 


Q13313 


NF-kappa B P65 delta 3 protein 


Human 


77 


5E 


GenBank 


XM_007061.1 


Complement CIR-like proteinase 
precursor 


Human 


78 


5F 


GenBank 


NM_00 1733.1 


Complement component 1 , R 
subcomponent cDNA 


Human 


79 


5G 


GenBank 


AAF44349.1 


Complement CIR-like proteinase 
precursor 


Human 


80 


5H 


GenBank 


AAA5185.1 


Complement C1R component precursor 


Human 


81 


6E 


GenBank 


AB046651 


Brain cDNA clone Qcc-17034 


Macaque 


82 


6F 


GenBank 


AK09660 


Adult testis cDNA, RIKEN full length 
enriched 


Mouse 


83 


6G 


GenBank 


AB046651 


Hypothetical protein 


Macaque 


84 


6H 


GenBank 


NP_000838.1 


Plasma kallikrein Bl precursor 


Human 


85 


61 


GenBank 


BAA37 147.1 


Kallikrein 


Pig 


86 


6J 


Embl 


CAA64368.1 


Coagulation factor XI 


Human 


87 


7D, 7 J 


SptrEmbl 


043692 


25 kDa trypsin inhibitor 


Human 


88 


7D 


SptrEmbl 


044228 


HRTT-1 




89 


7D, 7K 


SptrEmbl 


P4 18060 


Glioma pathogenesis-related protein 


Human 


90 


7D 


PIR-ID 


JC4131 


Glioma pathogenesis-related protein 


Human 


91 


7D 


SwissProt 


019010 


Cysteine-rcih secretory protein 




92 


IE 


GenBank 


AF 142573 


Putatitive secretory protein precursor 
cDNA 


Human 


93 


7F 


GenBank 


AF 142573 


Putative secretory protein precursor 


Human 


94 


7G 


GenBank 


AF 109674 


Late gestation lung protein 1 


Rat 


95 


7H 


GenBank 


D45027 


R3H domain containing preprotein, 25 
kDa trypsin inhibitor 


Human 


96 


71 


Embl 


AL1 17382 


Novel protein similar to a trypsin 
inhibitor 


Human 


97 


7L 


PIR-ID 


S68691 


Neutrophil granules matrix glycoprotein 
SGP28 precursor 


Human 


98 
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FCTRX Nucleic Acids and Polypeptides 

One aspect of the invention pertains to isolated nucleic acid molecules that encode 
FCTRX polypeptides or biologically-active portions thereof. Also included in the invention 
are nucleic acid fragments sufficient for use as hybridization probes to identify FCTRX- 
5 encoding nucleic acids (e.g., FCTRX mRNAs) and fragments for use as PCR primers for the 
amplification and/or mutation of FCTRX nucleic acid molecules. As used herein, the term 
"nucleic acid molecule" is intended to include DNA molecules (e.g., cDNA or genomic 
DNA), RNA molecules (e.g., mRNA), analogs of the DNA or RNA generated using 
nucleotide analogs, and derivatives, fragments and homologs thereof. The nucleic acid 
10 molecule may be single-stranded or double-stranded, but preferably is comprised double- 
stranded DNA. 

An FCTRX nucleic acid can encode a mature FCTRX polypeptide. As used herein, a 
"mature" form of a polypeptide or protein disclosed in the present invention is the product of 
a naturally occurring polypeptide or precursor form or proprotein. The naturally occurring 

15 polypeptide, precursor or proprotein includes, by way of nonlimiting example, the full length 
gene product, encoded by the corresponding gene. Alternatively, it may be defined as the 
polypeptide, precursor or proprotein encoded by an ORF described herein. The product 
"mature" form arises, again by way of nonlimiting example, as a result of one or more 
naturally occurring processing steps as they may take place within the cell, or host cell, in 

20 which the gene product arises. Examples of such processing steps leading to a "mature" form 
of a polypeptide or protein include the cleavage of the N-terminal methionine residue 
encoded by the initiation codon of an ORF, or the proteolytic cleavage of a signal peptide or 
leader sequence. Thus a mature form arising from a precursor polypeptide or protein that has 
residues 1 to N, where residue 1 is the N-terminal methionine, would have residues 2 through 

25 N remaining after removal of the N-terminal methionine. Alternatively, a mature form 
arising from a precursor polypeptide or protein having residues 1 to N, in which an N- 
terminal signal sequence from residue 1 to residue M is cleaved, would have the residues 
from residue M+l to residue N remaining. Further as used herein, a "mature" form of a 
polypeptide or protein may arise from a step of post-translational modification other than a 

30 proteolytic cleavage event. Such additional processes include, by way of non-limiting 

example, glycosylation, myristoylation or phosphorylation. In general, a mature polypeptide 
or protein may result from the operation of only one of these processes, or a combination of 
any of them. 
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The term "probes", as utilized herein, refers to nucleic acid sequences of variable 
length, preferably between at least about 1 0 nucleotides (nt), 1 00 nt, or as many as 
approximately, e.g., 6,000 nt, depending upon the specific use. Probes are used in the 
detection of identical, similar, or complementary nucleic acid sequences. Longer length 
probes are generally obtained from a natural or recombinant source, are highly specific, and 
much slower to hybridize than shorter-length oligomer probes. Probes may be single- or 
double-stranded and designed to have specificity in PCR, membrane-based hybridization 
technologies, or ELISA-like technologies. 

The term "isolated" nucleic acid molecule, as utilized herein, is one which is 
separated from other nucleic acid molecules which are present in the natural source of the 
nucleic acid. Preferably, an "isolated" nucleic acid is free of sequences which naturally flank 
the nucleic acid (i.e., sequences located at the 5 - and 3'-termini of the nucleic acid) in the 
genomic DNA of the organism from which the nucleic acid is derived. For example, in 
various embodiments, the isolated FCTRX nucleic acid molecules can contain less than about 
5 kb, 4 kb, 3 kb, 2 kb, 1 kb, 0.5 kb or 0.1 kb of nucleotide sequences which naturally flank 
the nucleic acid molecule in genomic DNA of the cell/tissue from which the nucleic acid is 
derived (e.g., brain, heart, liver, spleen, etc.). Moreover, an "isolated" nucleic acid molecule, 
such as a cDNA molecule, can be substantially free of other cellular material or culture 
medium when produced by recombinant techniques, or of chemical precursors or other 
chemicals when chemically synthesized. 

A nucleic acid molecule of the invention, e.g., a nucleic acid molecule having the 
nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 9, 10, 1 1, 12, 14, 16, 18, 20, 22, and 24, or a 
complement of this aforementioned nucleotide sequence, can be isolated using standard 
molecular biology techniques and the sequence information provided herein. Using all or a 
portion of the nucleic acid sequence of SEQ IDNOSrl, 3, 5, 7, 9, 10, 11, 12, 14, 16, 18, 20, 
22, and 24 as a hybridization probe, FCTRX molecules can be isolated using standard 
hybridization and cloning techniques (e.g., as described in Sambrook, et aL, (eds.), 
Molecular Cloning: A Laboratory Manual 2 nd Ed., Cold Spring Harbor Laboratory 
Press, Cold Spring Harbor, NY, 1989; and Ausubel, et al 9 (eds.), Current Protocols in 
Molecular Biology, John Wiley & Sons, New York, NY, 1993.) 

A nucleic acid of the invention can be amplified using cDNA, mRNA or alternatively, 
genomic DNA, as a template and appropriate oligonucleotide primers according to standard 
PCR amplification techniques. The nucleic acid so amplified can be cloned into an 
appropriate vector and characterized by DNA sequence analysis. Furthermore, 
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oligonucleotides corresponding to FCTRX nucleotide sequences can be prepared by standard 
synthetic techniques, e.g., using an automated DNA synthesizer. 

As used herein, the term "oligonucleotide" refers to a series of linked nucleotide 
residues, which oligonucleotide has a sufficient number of nucleotide bases to be used in a 
5 PCR reaction. A short oligonucleotide sequence may be based on, or designed from, a 
genomic or cDNA sequence and is used to amplify, confirm, or reveal the presence of an 
identical, similar or complementary DNA or RNA in a particular cell or tissue. 
Oligonucleotides comprise portions of a nucleic acid sequence having about 10 nt, 50 nt, or 
100 nt in length, preferably about 15 nt to 30 nt in length. In one embodiment of the 

10 invention, an oligonucleotide comprising a nucleic acid molecule less than 100 nt in length 
would further comprise at least 6 contiguous nucleotides of SEQ ID NOS:l, 3, 5, 7, 9, 10, 11, 
12, 14, 16, 18, 20, 22, and 24, or a complement thereof. Oligonucleotides may be chemically 
synthesized and may also be used as probes. 

In another embodiment, an isolated nucleic acid molecule of the invention comprises 

15 a nucleic acid molecule that is a complement of the nucleotide sequence shown in SEQ ID 
NOS:l, 3, 5, 7, 9, 10, 1 1, 12, 14, 16, 18, 20, 22, and 24, or a portion of this nucleotide 
sequence (e.g., a fragment that can be used as a probe or primer or a fragment encoding a 
biologically-active portion of an FCTRX polypeptide). A nucleic acid molecule that is 
complementary to the nucleotide sequence shown in SEQ ID NOS:l, 3, 5, 7, 9, 10, 1 1, 12, 

20 14, 16, 1 8, 20, 22, and 24, is one that is sufficiently complementary to the nucleotide 

sequence shown in SEQ ID NOS:l, 3, 5, 7, 9, 10, 1 1, 12, 14, 16, 18, 20, 22, and 24, that it 
can hydrogen bond with little or no mismatches to the nucleotide sequence shown in SEQ ID 
NOS:l, 3, 5, 7, 9, 10, 1 1, 12, 14, 16, 18, 20, 22, and 24, thereby forming a stable duplex. 

As used herein, the term "complementary" refers to Watson-Crick or Hoogsteen base 

25 pairing between nucleotides units of a nucleic acid molecule, and the term "binding" means 
the physical or chemical interaction between two polypeptides or compounds or associated 
polypeptides or compounds or combinations thereof. Binding includes ionic, non-ionic, van 
der Waals, hydrophobic interactions, and the like. A physical interaction can be either direct 
or indirect. Indirect interactions may be through or due to the effects of another polypeptide 

30 or compound. Direct binding refers to interactions that do not take place through, or due to, 
the effect of another polypeptide or compound, but instead are without other substantial 
chemical intermediates. 

Fragments provided herein are defined as sequences of at least 6 (contiguous) nucleic 
acids or at least 4 (contiguous) amino acids, a length sufficient to allow for specific 

127 15966-697 



hybridization in the case of nucleic acids or for specific recognition of an epitope in the case 
of amino acids, respectively, and are at most some portion less than a full length sequence. 
Fragments may be derived from any contiguous portion of a nucleic acid or amino acid 
sequence of choice. Derivatives are nucleic acid sequences or amino acid sequences formed 
5 from the native compounds either directly or by modification or partial substitution. Analogs 
are nucleic acid sequences or amino acid sequences that have a structure similar to, but not 
identical to, the native compound but differs from it in respect to certain components or side 
chains. Analogs may be synthetic or from a different evolutionary origin and may have a 
similar or opposite metabolic activity compared to wild type. Homologs are nucleic acid 
10 sequences or amino acid sequences of a particular gene that are derived from different 
species. 

Derivatives and analogs may be full length or other than full length, if the derivative 
or analog contains a modified nucleic acid or amino acid, as described below. Derivatives or 
analogs of the nucleic acids or proteins of the invention include, but are not limited to, 

15 molecules comprising regions that are substantially homologous to the nucleic acids or 
proteins of the invention, in various embodiments, by at least about 70%, 80%, or 95% 
identity (with a preferred identity of 80-95%) over a nucleic acid or amino acid sequence of 
identical size or when compared to an aligned sequence in which the alignment is done by a 
computer homology program known in the art, or whose encoding nucleic acid is capable of 

20 hybridizing to the complement of a sequence encoding the aforementioned proteins under 
stringent, moderately stringent, or low stringent conditions. See e.g. Ausubel, et aL, 
Current Protocols in Molecular Biology, John Wiley & Sons, New York, NY, 1993, 
and below. 

A "homologous nucleic acid sequence" or "homologous amino acid sequence," or 
25 variations thereof, refer to sequences characterized by a homology at the nucleotide level or 
amino acid level as discussed above. Homologous nucleotide sequences encode those 
sequences coding for isoforms of FCTRX polypeptides. Isoforms can be expressed in 
different tissues of the same organism as a result of, for example, alternative splicing of 
RNA. Alternatively, isoforms can be encoded by different genes. In the invention, 
30 homologous nucleotide sequences include nucleotide sequences encoding for an FCTRX 

polypeptide of species other than humans, including, but not limited to: vertebrates, and thus 
can include, e.g., frog, mouse, rat, rabbit, dog, cat cow, horse, and other organisms. 
Homologous nucleotide sequences also include, but are not limited to, naturally occurring 
allelic variations and mutations of the nucleotide sequences set forth herein. A homologous 
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nucleotide sequence does not, however, include the exact nucleotide sequence encoding 
human FCTRX protein. Homologous nucleic acid sequences include those nucleic acid 
sequences that encode conservative amino acid substitutions (see below) in SEQ ID NOS:2, 
4, 6, 8, 13, 15, 17, 19, 21, 23, and 25, as well as a polypeptide possessing FCTRX biological 
5 activity. Various biological activities of the FCTRX proteins are described below. 

An FCTRX polypeptide is encoded by the open reading frame ("ORF") of an FCTRX 
nucleic acid. An ORF corresponds to a nucleotide sequence that could potentially be 
translated into a polypeptide. A stretch of nucleic acids comprising an ORF is uninterrupted 
by a stop codon. An ORF that represents the coding sequence for a full protein begins with 

10 an ATG "start" codon and terminates with one of the three "stop" codons, namely, TAA, 
TAG, or TGA. For the purposes of this invention, an ORF may be any part of a coding 
sequence, with or without a start codon, a stop codon, or both. For an ORF to be considered 
as a good candidate for coding for a bona fide cellular protein, a minimum size requirement is 
often set, e.g., a stretch of DNA that would encode a protein of 50 amino acids or more. 

15 The nucleotide sequences determined from the cloning of the human FCTRX genes 

allows for the generation of probes and primers designed for use in identifying and/or cloning 
FCTRX homologues in other cell types, e.g. from other tissues, as well as FCTRX 
homologues from other vertebrates. The probe/primer typically comprises substantially 
purified oligonucleotide. The oligonucleotide typically comprises a region of nucleotide 

20 sequence that hybridizes under stringent conditions to at least about 12, 25, 50, 100, 150, 200, 
250, 300, 350 or 400 consecutive sense strand nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 
9, 10, 11, 12, 14, 16, 18, 20, 22, and 24; or an anti-sense strand nucleotide sequence of SEQ 
ID NOS:l, 3, 5, 7, 9, 10, 1 1, 12, 14, 16, 18, 20, 22, and 24; or of a naturally occurring mutant 
ofSEQIDNOS:l,3,5,7, 9, 10, 11, 12, 14, 16, 18, 20, 22, and 24. 

25 Probes based on the human FCTRX nucleotide sequences can be used to detect 

transcripts or genomic sequences encoding the same or homologous proteins. In various 
embodiments, the probe further comprises a label group attached thereto, e.g. the label group 
can be a radioisotope, a fluorescent compound, an enzyme, or an enzyme co-factor. Such 
probes can be used as a part of a diagnostic test kit for identifying cells or tissues which mis- 

30 express an FCTRX protein, such as by measuring a level of an FCTRX-encoding nucleic acid 
in a sample of cells from a subject e.g., detecting FCTRX mRNA levels or determining 
whether a genomic FCTRX gene has been mutated or deleted. 

"A polypeptide having a biologically-active portion of an FCTRX polypeptide" refers 
to polypeptides exhibiting activity similar, but not necessarily identical to, an activity of a 
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polypeptide of the invention, including mature forms, as measured in a particular biological 
assay, with or without dose dependency. A nucleic acid fragment encoding a "biologically- 
active portion of FCTRX" can be prepared by isolating a portion of SEQ ID NOS:l, 3, 5, 7, 
9, 10, 1 1, 12, 14, 16, 18, 20, 22, and 24, that encodes a polypeptide having an FCTRX 
5 biological activity (the biological activities of the FCTRX proteins are described below), 
expressing the encoded portion of FCTRX protein (e.g., by recombinant expression in vitro) 
and assessing the activity of the encoded portion of FCTRX. 

FCTRX Nucleic Acid and Polypeptide Variants 

The invention further encompasses nucleic acid molecules that differ from the 

10 nucleotide sequences shown in SEQ ID NOS:l, 3, 5, 7, 9, 10, 1 1, 12, 14, 16, 18, 20, 22, and 
24, due to degeneracy of the genetic code and thus encode the same FCTRX proteins as that 
encoded by the nucleotide sequences shown in SEQ ID NO NOS:l, 3, 5, 7, 9, 10, 1 1, 12, 14, 
16, 18, 20, 22, and 24. In another embodiment, an isolated nucleic acid molecule of the 
invention has a nucleotide sequence encoding a protein having an amino acid sequence 

15 shown in SEQ ID NOS:2, 4, 6, 8, 13, 15, 17, 19, 21, 23, and 25. 

In addition to the human FCTRX nucleotide sequences shown in SEQ ID NOS:l, 3, 
5, 7, 9, 10, 1 1, 12, 14, 16, 18, 20, 22, and 24, it will be appreciated by those skilled in the art 
that DNA sequence polymorphisms that lead to changes in the amino acid sequences of the 
FCTRX polypeptides may exist within a population (e.g., the human population). Such 

20 genetic polymorphism in the FCTRX genes may exist among individuals within a population 
due to natural allelic variation. As used herein, the terms "gene" and "recombinant gene" 
refer to nucleic acid molecules comprising an open reading frame (ORF) encoding an 
FCTRX protein, preferably a vertebrate FCTRX protein. Such natural allelic variations can 
typically result in 1-5% variance in the nucleotide sequence of the FCTRX genes. Any and 

25 all such nucleotide variations and resulting amino acid polymorphisms in the FCTRX 
polypeptides, which are the result of natural allelic variation and that do not alter the 
functional activity of the FCTRX polypeptides, are intended to be within the scope of the 
invention. 

Moreover, nucleic acid molecules encoding FCTRX proteins from other species, and 
30 thus that have a nucleotide sequence that differs from the human sequence of SEQ ID NOS: 1 , 
3, 5, 7, 9, 10, 1 1, 12, 14, 16, 18, 20, 22, and 24, are intended to be within the scope of the 
invention. Nucleic acid molecules corresponding to natural allelic variants and homologues 
of the FCTRX cDNAs of the invention can be isolated based on their homology to the human 
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FCTRX nucleic acids disclosed herein using the human cDNAs, or a portion thereof, as a 
hybridization probe according to standard hybridization techniques under stringent 
hybridization conditions. 

Accordingly, in another embodiment, an isolated nucleic acid molecule of the 
5 invention is at least 6 nucleotides in length and hybridizes under stringent conditions to the 
nucleic acid molecule comprising the nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 9, 10, 
1 1, 12, 14, 16, 18, 20, 22, and 24. In another embodiment, the nucleic acid is at least 10, 25, 
50, 100, 250, 500, 750, 1000, 1500, or 2000 or more nucleotides in length. In yet another 
embodiment, an isolated nucleic acid molecule of the invention hybridizes to the coding 
10 region. As used herein, the term "hybridizes under stringent conditions" is intended to 

describe conditions for hybridization and washing under which nucleotide sequences at least 
60% homologous to each other typically remain hybridized to each other. 

Homologs (i.e., nucleic acids encoding FCTRX proteins derived from species other 
than human) or other related sequences (e.g., paralogs) can be obtained by low, moderate or 
1 5 high stringency hybridization with all or a portion of the particular human sequence as a 
probe using methods well known in the art for nucleic acid hybridization and cloning. 

As used herein, the phrase "stringent hybridization conditions" refers to conditions 
under which a probe, primer or oligonucleotide will hybridize to its target sequence, but to no 
other sequences. Stringent conditions are sequence-dependent and will be different in 
« 20 different circumstances. Longer sequences hybridize specifically at higher temperatures than 
W shorter sequences. Generally, stringent conditions are selected to be about 5°C lower than the 

^ thermal melting point (Tm) for the specific sequence at a defined ionic strength and pH. The 

Tm is the temperature (under defined ionic strength, pH and nucleic acid concentration) at 
which 50% of the probes complementary to the target sequence hybridize to the target 
25 sequence at equilibrium. Since the target sequences are generally present at excess, at Tm, 
50% of the probes are occupied at equilibrium. Typically, stringent conditions will be those 
in which the salt concentration is less than about 1.0 M sodium ion, typically about 0.01 to 
1.0 M sodium ion (or other salts) at 

pH 7.0 to 8.3 and the temperature is at least about 30°C for short probes, primers or 
30 oligonucleotides (e.g., 10 nt to 50 nt) and at least about 60°C for longer probes, primers and 
oligonucleotides. Stringent conditions may also be achieved with the addition of 
destabilizing agents, such as formamide. 

Stringent conditions are known to those skilled in the art and can be found in Ausubel, 
et aL 9 (eds.), Current Protocols in Molecular Biology, John Wiley & Sons, N.Y. 
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(1989), 6.3.1-6.3.6. Preferably, the conditions are such that sequences at least about 65%, 
70%, 75%, 85%, 90%, 95%, 98%, or 99% homologous to each other typically remain 
hybridized to each other. A non-limiting example of stringent hybridization conditions are 
hybridization in a high salt buffer comprising 6X SSC, 50 mM Tris-HCI (pH 7.5), 1 mM 
EDTA, 0.02% PVP, 0.02% Ficoll, 0.02% BSA, and 500 mg/ml denatured salmon sperm 
DNA at 65°C, followed by one or more washes in 0.2X SSC, 0.01% BSA at 50°C. An 
isolated nucleic acid molecule of the invention that hybridizes under stringent conditions to 
the sequences of SEQ ID NOS:l, 3, 5, 7, 9, 10, 1 1, 12, 14, 16, 18, 20, 22, and 24, corresponds 
to a naturally-occurring nucleic acid molecule. As used herein, a "naturally-occurring" 
nucleic acid molecule refers to an RNA or DNA molecule having a nucleotide sequence that 
occurs in nature {e.g., encodes a natural protein). 

In a second embodiment, a nucleic acid sequence that is hybridizable to the nucleic 
acid molecule comprising the nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 9, 10, 1 1, 12, 
14, 16, 18, 20, 22, and 24, or fragments, analogs or derivatives thereof, under conditions of 
moderate stringency is provided. A non-limiting example of moderate stringency 
hybridization conditions are hybridization in 6X SSC, 5X Denhardt's solution, 0.5% SDS and 
100 mg/ml denatured salmon sperm DNA at 55°C, followed by one or more washes in 
IX SSC, 0.1% SDS at 37°C. Other conditions of moderate stringency that may be used are 
well-known within the art. See, e.g., Ausubel, et al. (eds.), 1993, Current Protocols in 
Molecular Biology, John Wiley & Sons, NY, and Kriegler, 1990; Gene Transfer and 
Expression, A Laboratory Manual, Stockton Press, NY. 

In a third embodiment, a nucleic acid that is hybridizable to the nucleic acid molecule 
comprising the nucleotide sequences of SEQ ID NOS:l, 3, 5, 7, 9, 10, 1 1, 12, 14, 16, 18, 20, 
22, and 24, or fragments, analogs or derivatives thereof, under conditions of low stringency, 
is provided. A non-limiting example of low stringency hybridization conditions are 
hybridization in 35% formamide, 5X SSC, 50 mM Tris-HCI (pH 7.5), 5 mM EDTA, 0.02% 
PVP, 0.02% Ficoll, 0.2% BSA, 100 mg/ml denatured salmon sperm DNA, 10% (wt/vol) 
dextran sulfate at 40°C, followed by one or more washes in 2X SSC, 25 mM Tris-HCI (pH 
7.4), 5 mM EDTA, and 0.1% SDS at 50°C. Other conditions of low stringency that may be 
used are well known in the art (e.g., as employed for cross-species hybridizations). See, e.g., 
Ausubel, et al (eds.), 1993, Current Protocols in Molecular Biology, John Wiley & 
Sons, NY, and Kriegler, 1990, Gene Transfer and Expression, A Laboratory Manual, 
Stockton Press, NY; Shilo and Weinberg, 1 98 1 . Proc Natl Acad Sci USA 78: 6789-6792. 

Conservative Mutations 
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In addition to naturally-occurring allelic variants of FCTRX sequences that may exist 
in the population, the skilled artisan will further appreciate that changes can be introduced by 
mutation into the nucleotide sequences of SEQ IDNONOS:l,3, 5, 7, 9, 10, 1 1, 12, 14, 16, 
18, 20, 22, and 24, thereby leading to changes in the amino acid sequences of the encoded 
5 FCTRX proteins, without altering the functional ability of said FCTRX proteins. For 

example, nucleotide substitutions leading to amino acid substitutions at "non-essential" amino 
acid residues can be made in the sequence of SEQ ID NOS:2, 4, 6, 8, 13, 15, 17, 19, 21, 23, 
and 25. A "non-essential" amino acid residue is a residue that can be altered from the 
wild-type sequences of the FCTRX proteins without altering their biological activity, whereas 

10 an "essential" amino acid residue is required for such biological activity. For example, amino 
acid residues that are conserved among the FCTRX proteins of the invention are predicted to 
be particularly non-amenable to alteration. Amino acids for which conservative substitutions 
can be made are well-known within the art. 

Another aspect of the invention pertains to nucleic acid molecules encoding FCTRX 

15 proteins that contain changes in amino acid residues that are not essential for activity. Such 
FCTRX proteins differ in amino acid sequence from SEQ ID NOS:2, 4, 6, 8, 13, 15, 17, 19, 
21, 23, and 25, yet retain biological activity. In one embodiment, the isolated nucleic acid 
molecule comprises a nucleotide sequence encoding a protein, wherein the protein comprises 
an amino acid sequence at least about 45% homologous to the amino acid sequences of SEQ 

20 ID NOS:2, 4, 6, 8, 13, 15, 17, 19, 21, 23, and 25. Preferably, the protein encoded by the 
nucleic acid molecule is at least about 60% homologous to SEQ ID NOS:2, 4, 6, 8, 13, 15, 
1 7, 19, 21, 23, and 25; more preferably at least about 70% homologous to SEQ ID NOS:2, 4, 
6, 8, 13, 15, 17, 19, 21, 23, and 25; still more preferably at least about 80% homologous to 
SEQ ID NOS:2, 4, 6, 8, 13, 15, 17, 19, 21, 23, and 25; even more preferably at least about 

25 90% homologous to SEQ ID NOS:2, 4, 6, 8, 13, 15, 17, 19, 21, 23, and 25; and most 

preferably at least about 95% homologous to SEQ ID NOS:2, 4, 6, 8, 13, 15, 17, 19, 21, 23, 
and 25. 

An isolated nucleic acid molecule encoding an FCTRX protein homologous to the 
protein of SEQ ID NOS:2, 4, 6, 8, 13, 15, 17, 19, 21, 23, and 25, can be created by 
30 introducing one or more nucleotide substitutions, additions or deletions into the nucleotide 
sequence of SEQ ID NOS:l, 3, 5, 7, 9, 10, 1 1, 12, 14, 16, 18, 20, 22, and 24, such that one or 
more amino acid substitutions, additions or deletions are introduced into the encoded protein. 

Mutations can be introduced into SEQ ID NOS:2, 4, 6, 8, 13, 15, 17, 19, 21, 23, and 
25, by standard techniques, such as site-directed mutagenesis and PCR-mediated 
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mutagenesis. Preferably, conservative amino acid substitutions are made at one or more 
predicted, non-essential amino acid residues. A "conservative amino acid substitution" is one 
in which the amino acid residue is replaced with an amino acid residue having a similar side 
chain. Families of amino acid residues having similar side chains have been defined within 
5 the art. These families include amino acids with basic side chains (e.g., lysine, arginine, 
histidine), acidic side chains (e.g., aspartic acid, glutamic acid), uncharged polar side chains 
(e.g., glycine, asparagine, glutamine, serine, threonine, tyrosine, cysteine), nonpolar side 
chains (e.g., alanine, valine, leucine, isoleucine, proline, phenylalanine, methionine, 
tryptophan), beta-branched side chains (e.g., threonine, valine, isoleucine) and aromatic side 
10 chains (e.g., tyrosine, phenylalanine, tryptophan, histidine). Thus, a predicted non-essential 
amino acid residue in the FCTRX protein is replaced with another amino acid residue from 
the same side chain family. Alternatively, in another embodiment, mutations can be 
introduced randomly along all or part of an FCTRX coding sequence, such as by saturation 
39 mutagenesis, and the resultant mutants can be screened for FCTRX biological activity to 

p 1 5 identify mutants that retain activity. Following mutagenesis of SEQ ID NOS:2, 4, 6, 8, 13, 
^ 15, 17, 19, 21, 23, and 25, the encoded protein can be expressed by any recombinant 

m technology known in the art and the activity of the protein can be determined. 

; 5 _ The relatedness of amino acid families may also be determined based on side chain 

□ interactions. Substituted amino acids may be fully conserved "strong" residues or fully 

rl 20 conserved "weak" residues. The "strong" group of conserved amino acid residues may be any 
Q one of the following groups: STA, NEQK, NHQK, NDEQ, QHRK, MILV, MILF, HY, 

^~ FYW, wherein the single letter amino acid codes are grouped by those amino acids that may 

be substituted for each other. Likewise, the "weak" group of conserved residues may be any 
one of the following: CSA, ATV, SAG, STNK, STPA, SGND, SNDEQK, NDEQHK, 
25 NEQHRK, VLIM, HFY, wherein the letters within each group represent the single letter 
amino acid code. 

In one embodiment, a mutant FCTRX protein can be assayed for (f) the ability to form 
protein:protein interactions with other FCTRX proteins, other cell-surface proteins, or 
biologically-active portions thereof, (//) complex formation between a mutant FCTRX protein 
30 and an FCTRX ligand; or (hi) the ability of a mutant FCTRX protein to bind to an 

intracellular target protein or biologically-active portion thereof; (e.g. avidin proteins). 

In yet another embodiment, a mutant FCTRX protein can be assayed for the ability to 
regulate a specific biological function (e.g., regulation of insulin release). 
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Antisense Nucleic Acids 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules 
that are hybridizable to or complementary to the nucleic acid molecule comprising the 
nucleotide sequence ofSEQ ID NOS: 1,3, 5, 7,9, 10, 11, 12, 14, 16, 18, 20, 22, and 24, or 
fragments, analogs or derivatives thereof. An "antisense" nucleic acid comprises a nucleotide 
sequence that is complementary to a "sense" nucleic acid encoding a protein (e.g., 
complementary to the coding strand of a double-stranded cDNA molecule or complementary 
to an mRNA sequence). In specific aspects, antisense nucleic acid molecules are provided 
that comprise a sequence complementary to at least about 10, 25, 50, 100, 250 or 500 
nucleotides or an entire FCTRX coding strand, or to only a portion thereof. Nucleic acid 
molecules encoding fragments, homologs, derivatives and analogs of an FCTRX protein of 
SEQ ID NOS:2, 4, 6, 8, 13, 15, 17, 19, 21, 23, and 25; or antisense nucleic acids 
complementary to an FCTRX nucleic acid sequence of SEQ ID NOS:l, 3, 5, 7, 9, 10, 11, 12, 
14, 16, 18, 20, 22, and 24, are additionally provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding 
region" of the coding strand of a nucleotide sequence encoding an FCTRX protein. The term 
"coding region" refers to the region of the nucleotide sequence comprising codons which are 
translated into amino acid residues. In another embodiment, the antisense nucleic acid 
molecule is antisense to a "noncoding region" of the coding strand of a nucleotide sequence 
encoding the FCTRX protein. The term "noncoding region" refers to 5' and 3 1 sequences 
which flank the coding region that are not translated into amino acids (i.e., also referred to as 
5' and 3* untranslated regions). 

Given the coding strand sequences encoding the FCTRX protein disclosed herein, 
antisense nucleic acids of the invention can be designed according to the rules of Watson and 
Crick or Hoogsteen base pairing. The antisense nucleic acid molecule can be complementary 
to the entire coding region of FCTRX mRNA, but more preferably is an oligonucleotide that 
is antisense to only a portion of the coding or noncoding region of FCTRX mRNA. For 
example, the antisense oligonucleotide can be complementary to the region surrounding the 
translation start site of FCTRX mRNA. An antisense oligonucleotide can be, for example, 
about 5, 10, 15, 20, 25, 30, 35, 40, 45 or 50 nucleotides in length. An antisense nucleic acid 
of the invention can be constructed using chemical synthesis or enzymatic ligation reactions 
using procedures known in the art. For example, an antisense nucleic acid (e.g., an antisense 
oligonucleotide) can be chemically synthesized using naturally-occurring nucleotides or 
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variously modified nucleotides designed to increase the biological stability of the molecules 
or to increase the physical stability of the duplex formed between the antisense and sense 
nucleic acids (e.g., phosphorothioate derivatives and acridine substituted nucleotides can be 
used). 



acid include: 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, 
xanthine, 4-acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyI- 
2-thiouridine, 5-carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, 
inosine, N6-isopentenyladenine, 1-methylguanine, 1-methylinosine, 2,2-dimethylguanine, 

10 2-methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 
7-methylguanine, 5-methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, 
beta-D-mannosylqueosine, S'-methoxycarboxymethyluracil, 5-methoxyuracil, 
2-methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, 
pseudouracil, queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 

15 5-methyluraciI, uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 
5-methyl-2-thiouracil, 3-(3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 
2,6-diaminopurine. Alternatively, the antisense nucleic acid can be produced biologically 
using an expression vector into which a nucleic acid has been subcloned in an antisense 
orientation (i.e., RNA transcribed from the inserted nucleic acid will be of an antisense 

20 orientation to a target nucleic acid of interest, described further in the following subsection). 

The antisense nucleic acid molecules of the invention are typically administered to a 
subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or 
genomic DNA encoding an FCTRX protein to thereby inhibit expression of the protein (e.g., 
by inhibiting transcription and/or translation). The hybridization can be by conventional 

25 nucleotide complementarity to form a stable duplex, or, for example, in the case of an 

antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions in 
the major groove of the double helix. An example of a route of administration of antisense 
nucleic acid molecules of the invention includes direct injection at a tissue site. 
Alternatively, antisense nucleic acid molecules can be modified to target selected cells and 

30 then administered systemically. For example, for systemic administration, antisense 

molecules can be modified such that they specifically bind to receptors or antigens expressed 
on a selected cell surface (e.g., by linking the antisense nucleic acid molecules to peptides or 
antibodies that bind to cell surface receptors or antigens). The antisense nucleic acid 
molecules can also be delivered to cells using the vectors described herein. To achieve 



5 



Examples of modified nucleotides that can be used to generate the antisense nucleic 
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sufficient nucleic acid molecules, vector constructs in which the antisense nucleic acid 
molecule is placed under the control of a strong pol II or pol III promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention is an 
a-anomeric nucleic acid molecule. An ct-anomeric nucleic acid molecule forms specific 
double-stranded hybrids with complementary RNA in which, contrary to the usual (3-units, 
the strands run parallel to each other. See, e.g., Gaultier, et al. 9 1987. Nucl Acids Res. 15: 
6625-6641. The antisense nucleic acid molecule can also comprise a 
2 -o-methylribonucleotide (see, e.g., Inoue, et al. 1987. Nucl Acids Res. 15: 6131-6148) or a 
chimeric RNA-DNA analogue (see, e.g., Inoue, et al, 1987. FEBS Lett. 215: 327-330. 

Ribozymes and PNA Moieties 

Nucleic acid modifications include, by way of non-limiting example, modified bases, 
and nucleic acids whose sugar phosphate backbones are modified or derivatized. These 
modifications are carried out at least in part to enhance the chemical stability of the modified 
nucleic acid, such that they may be used, for example, as antisense binding nucleic acids in 
therapeutic applications in a subject. 

In one embodiment, an antisense nucleic acid of the invention is a ribozyme. 
Ribozymes are catalytic RNA molecules with ribonuclease activity that are capable of 
cleaving a single-stranded nucleic acid, such as an mRNA, to which they have a 
complementary region. Thus, ribozymes (e.g., hammerhead ribozymes as described in 
Haselhoff and Gerlach 1988. Nature 334: 585-591) can be used to catalytically cleave 
FCTRX mRNA transcripts to thereby inhibit translation of FCTRX mRNA. A ribozyme 
having specificity for an FCTRX-encoding nucleic acid can be designed based upon the 
nucleotide sequence of an FCTRX cDNA disclosed herein (i.e., SEQ ID NOS:l, 3, 5, 7, 9, 
10, 1 1, 12, 14, 16, 18, 20, 22, and 24). For example, a derivative of a Tetrahymena L-19 IVS 
RNA can be constructed in which the nucleotide sequence of the active site is complementary 
to the nucleotide sequence to be cleaved in an FCTRX-encoding mRNA. See, e.g., U.S. 
Patent 4,987,071 to Cech, et al and U.S. Patent 5,1 16,742 to Cech, et al FCTRX mRNA 
can also be used to select a catalytic RNA having a specific ribonuclease activity from a pool 
of RNA molecules. See, e.g., Bartel et al, (1993) Science 261:141 1-1418. 

Alternatively, FCTRX gene expression can be inhibited by targeting nucleotide 
sequences complementary to the regulatory region of the FCTRX nucleic acid (e.g., the 
FCTRX promoter and/or enhancers) to form triple helical structures that prevent transcription 
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of the FCTRX gene in target cells. See, e.g., Helene, 1 99 1 . Anticancer Drug Des. 6: 569-84; 
Helene, etal \992. Ann. N.Y. Acad ScL 660: 27-36; Maher, 1992. Bioassays 14: 807-15. 

In various embodiments, the FCTRX nucleic acids can be modified at the base 
moiety, sugar moiety or phosphate backbone to improve, e.g., the stability, hybridization, or 
solubility of the molecule. For example, the deoxyribose phosphate backbone of the nucleic 
acids can be modified to generate peptide nucleic acids. See, e.g., Hyrup, et al, 1996. Bioorg 
Med Chem 4: 5-23. As used herein, the terms "peptide nucleic acids" or "PNAs" refer to 
nucleic acid mimics (e.g., DNA mimics) in which the deoxyribose phosphate backbone is 
replaced by a pseudopeptide backbone and only the four natural nucleobases are retained. 
The neutral backbone of PNAs has been shown to allow for specific hybridization to DNA 
and RNA under conditions of low ionic strength. The synthesis of PNA oligomers can be 
performed using standard solid phase peptide synthesis protocols as described in Hyrup, et 
al, 1996. supra; Perry-O'Keefe, etal, 1996. Proc. Natl Acad Sci. USA 93: 14670-14675. 

PNAs of FCTRX can be used in therapeutic and diagnostic applications. For 
example, PNAs can be used as antisense or antigene agents for sequence-specific modulation 
of gene expression by, e.g., inducing transcription or translation arrest or inhibiting 
replication. PNAs of FCTRX can also be used, for example, in the analysis of single base 
pair mutations in a gene (e.g., PNA directed PCR clamping; as artificial restriction enzymes 
when used in combination with other enzymes, e.g., Si nucleases (see, Hyrup, et al, 
\996.supra); or as probes or primers for DNA sequence and hybridization (see, Hyrup, et al, 
1996, supra; Perry-O'Keefe, et al, 1996. supra). 

In another embodiment, PNAs of FCTRX can be modified, e.g., to enhance their 
stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 
formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of drug 
delivery known in the art. For example, PNA-DNA chimeras of FCTRX can be generated 
that may combine the advantageous properties of PNA and DNA. Such chimeras allow DNA 
recognition enzymes (e.g., RNase H and DNA polymerases) to interact with the DNA portion 
while the PNA portion would provide high binding affinity and specificity. PNA-DNA 
chimeras can be linked using linkers of appropriate lengths selected in terms of base stacking, 
number of bonds between the nucleobases, and orientation (see, Hyrup, etal., 1996. supra). 
The synthesis of PNA-DNA chimeras can be performed as described in Hyrup, et al, 1996. 
supra and Finn, et al, 1996. Nucl Acids Res 24: 3357-3363. For example, a DNA chain can 
be synthesized on a solid support using standard phosphoramidite coupling chemistry, and 
modified nucleoside analogs, e.g., 5'-(4-methoxytrityl)amino-5'-deoxy-thymidine 
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phosphoramidite, can be used between the PNA and the 5' end of DNA. See, e.g., Mag, et 
al, 1989. Nucl Acid Res 17: 5973-5988. PNA monomers are then coupled in a stepwise 
manner to produce a chimeric molecule with a 5* PNA segment and a 3' DNA segment. See, 
e.g., Finn, et ah, 1996. supra. Alternatively, chimeric molecules can be synthesized with a 5' 
5 DNA segment and a 3' PNA segment. See, e.g., Petersen, et al, 1975. Bioorg. Med Chem. 
Lett. 5: 1119-11124. 

In other embodiments, the oligonucleotide may include other appended groups such 
as peptides (e.g., for targeting host cell receptors in vivo), or agents facilitating transport 
across the cell membrane (see, e.g., Letsinger, et al., 1989. Proc. Natl Acad. Sci. U.S.A. 86: 

10 6553-6556; Lemaitre, et al., 1987. Proc. Natl. Acad. Sci. 84: 648-652; PCT Publication No. 
WO88/09810) or the blood-brain barrier (see, e.g., PCT Publication No. WO 89/10134). In 
addition, oligonucleotides can be modified with hybridization triggered cleavage agents (see, 
e.g., Krol, et al., 1988. BioTechniques 6:958-976) or intercalating agents (see, e.g., Zon, 
1988. Pharm. Res. 5: 539-549). To this end, the oligonucleotide may be conjugated to 

15 another molecule, e.g., a peptide, a hybridization triggered cross-linking agent, a transport 
agent, a hybridization-triggered cleavage agent, and the like. 

FCTRX Polypeptides 

A polypeptide according to the invention includes a polypeptide including the amino 
acid sequence of FCTRX polypeptides whose sequences are provided in SEQ ID NOS:2, 4, 

20 6, 8, 13, 15, 17, 19, 21, 23, and 25. The invention also includes a mutant or variant protein 
any of whose residues may be changed from the corresponding residues shown in SEQ ID 
NOS:2, 4, 6, 8, 13, 15, 17, 19, 21, 23, and 25, while still encoding a protein that maintains its 
FCTRX activities and physiological functions, or a functional fragment thereof. 

In general, an FCTRX variant that preserves FCTRX-like function includes any 

25 variant in which residues at a particular position in the sequence have been substituted by 
other amino acids, and further include the possibility of inserting an additional residue or 
residues between two residues of the parent protein as well as the possibility of deleting one 
or more residues from the parent sequence. Any amino acid substitution, insertion, or 
deletion is encompassed by the invention. In favorable circumstances, the substitution is a 

30 conservative substitution as defined above. 

One aspect of the invention pertains to isolated FCTRX proteins, and biologically- 
active portions thereof, or derivatives, fragments, analogs or homologs thereof. Also 
provided are polypeptide fragments suitable for use as immunogens to raise anti-FCTRX 
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antibodies. In one embodiment, native FCTRX proteins can be isolated from cells or tissue 
sources by an appropriate purification scheme using standard protein purification techniques. 
In another embodiment, FCTRX proteins are produced by recombinant DNA techniques. 
Alternative to recombinant expression, an FCTRX protein or polypeptide can be synthesized 
chemically using standard peptide synthesis techniques. 

An "isolated" or "purified" polypeptide or protein or biologically-active portion 
thereof is substantially free of cellular material or other contaminating proteins from the cell 
or tissue source from which the FCTRX protein is derived, or substantially free from 
chemical precursors or other chemicals when chemically synthesized. The language 
"substantially free of cellular material" includes preparations of FCTRX proteins in which the 
protein is separated from cellular components of the cells from which it is isolated or 
recombinantly-produced. In one embodiment, the language "substantially free of cellular 
material" includes preparations of FCTRX proteins having less than about 30% (by dry 
weight) of non-FCTRX proteins (also referred to herein as a "contaminating protein"), more 
preferably less than about 20% of non-FCTRX proteins, still more preferably less than about 
10% of non-FCTRX proteins, and most preferably less than about 5% of non-FCTRX 
proteins. When the FCTRX protein or biologically-active portion thereof is recombinantly- 
produced, it is also preferably substantially free of culture medium, i.e., culture medium 
represents less than about 20%, more preferably less than about 10%, and most preferably 
less than about 5% of the volume of the FCTRX protein preparation. 

The language "substantially free of chemical precursors or other chemicals" includes 
preparations of FCTRX proteins in which the protein is separated from chemical precursors 
or other chemicals that are involved in the synthesis of the protein. In one embodiment, the 
language "substantially free of chemical precursors or other chemicals" includes preparations 
of FCTRX proteins having less than about 30% (by dry weight) of chemical precursors or 
non-FCTRX chemicals, more preferably less than about 20% chemical precursors or 
non-FCTRX chemicals, still more preferably less than about 10% chemical precursors or 
non-FCTRX chemicals, and most preferably less than about 5% chemical precursors or 
non-FCTRX chemicals. 

Biologically-active portions of FCTRX proteins include peptides comprising amino 
acid sequences sufficiently homologous to or derived from the amino acid sequences of the 
FCTRX proteins (e.g., the amino acid sequence shown in SEQ ID NOS:2, 4, 6, 8, 13, 15, 17, 
19, 21, 23, and 25) that include fewer amino acids than the full-length FCTRX proteins, and 
exhibit at least one activity of an FCTRX protein. Typically, biologically-active portions 
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comprise a domain or motif with at least one activity of the FCTRX protein. A biologically- 
active portion of an FCTRX protein can be a polypeptide which is, for example, 10, 25, 50, 
100 or more amino acid residues in length. 

Moreover, other biologically-active portions, in which other regions of the protein are 
5 deleted, can be prepared by recombinant techniques and evaluated for one or more of the 
functional activities of a native FCTRX protein. 

In an embodiment, the FCTRX protein has an amino acid sequence shown in SEQ ID 
NOS:2, 4, 6, 8, 13, 15, 17, 19, 21, 23, and 25. In other embodiments, the FCTRX protein is 
substantially homologous to SEQ ID NOS:2, 4, 6, 8, 13, 15, 17, 19, 21, 23, and 25, and 

10 retains the functional activity of the protein of SEQ ID NOS:2, 4, 6, 8, 13, 15, 17, 19, 21, 23, 
and 25, yet differs in amino acid sequence due to natural allelic variation or mutagenesis, as 
described in detail, below. Accordingly, in another embodiment, the FCTRX protein is a 
protein that comprises an amino acid sequence at least about 45% homologous to the amino 
acid sequence of SEQ ID NOS:2, 4, 6, 8, 13, 15, 17, 19, 21, 23, and 25, and retains the 

15 functional activity of the FCTRX proteins of SEQ ID NOS:2, 4, 6, 8, 13, 15, 17, 19, 21, 23, 
and 25. 

Determining Homology Between Two or More Sequences 

To determine the percent homology of two amino acid sequences or of two nucleic 
acids, the sequences are aligned for optimal comparison purposes (e.g., gaps can be 

20 introduced in the sequence of a first amino acid or nucleic acid sequence for optimal 
alignment with a second amino or nucleic acid sequence). The amino acid residues or 
nucleotides at corresponding amino acid positions or nucleotide positions are then compared. 
When a position in the first sequence is occupied by the same amino acid residue or 
nucleotide as the corresponding position in the second sequence, then the molecules are 

25 homologous at that position (i.e., as used herein amino acid or nucleic acid "homology" is 
equivalent to amino acid or nucleic acid "identity"). 

The nucleic acid sequence homology may be determined as the degree of identity 
between two sequences. The homology may be determined using computer programs known 
in the art, such as GAP software provided in the GCG program package. See, Needleman 

30 and Wunsch, 1970. JMol Biol 48: 443-453. Using GCG GAP software with the following 
settings for nucleic acid sequence comparison: GAP creation penalty of 5.0 and GAP 
extension penalty of 0.3, the coding region of the analogous nucleic acid sequences referred 
to above exhibits a degree of identity preferably of at least 70%, 75%, 80%, 85%, 90%, 95%, 
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98%, or 99%, with the CDS (encoding) part of the DNA sequence shown in SEQ ID NOS: 1, 
3, 5, 7, 9, 10, 11, 12, 14, 16, 18, 20, 22, and 24. 

The term "sequence identity" refers to the degree to which two polynucleotide or 
polypeptide sequences are identical on a residue-by-residue basis over a particular region of 
5 comparison. The term "percentage of sequence identity" is calculated by comparing two 
optimally aligned sequences over that region of comparison, determining the number of 
positions at which the identical nucleic acid base (e.g., A, T, C, G, U, or I, in the case of 
nucleic acids) occurs in both sequences to yield the number of matched positions, dividing 
the number of matched positions by the total number of positions in the region of comparison 

10 (i.e., the window size), and multiplying the result by 100 to yield the percentage of sequence 
identity. The term "substantial identity" as used herein denotes a characteristic of a 
polynucleotide sequence, wherein the polynucleotide comprises a sequence that has at least 
80 percent sequence identity, preferably at least 85 percent identity and often 90 to 95 percent 
sequence identity, more usually at least 99 percent sequence identity as compared to a 

1 5 reference sequence over a comparison region. 
Chimeric and Fusion Proteins 

The invention also provides FCTRX chimeric or fusion proteins. As used herein, an 
FCTRX "chimeric protein" or "fusion protein" comprises an FCTRX polypeptide 
operatively-linked to a non-FCTRX polypeptide. An "FCTRX polypeptide" refers to a 

20 polypeptide having an amino acid sequence corresponding to an FCTRX protein (SEQ ID 

NOS:2, 4, 6, 8, 13, 15, 17, 19, 21, 23, and 25), whereas a "non-FCTRX polypeptide" refers to 
a polypeptide having an amino acid sequence corresponding to a protein that is not 
substantially homologous to the FCTRX protein, e.g., a protein that is different from the 
FCTRX protein and that is derived from the same or a different organism. Within an FCTRX 

25 fusion protein the FCTRX polypeptide can correspond to all or a portion of an FCTRX 

protein. In one embodiment, an FCTRX fusion protein comprises at least one biologically- 
active portion of an FCTRX protein. In another embodiment, an FCTRX fusion protein 
comprises at least two biologically-active portions of an FCTRX protein. In yet another 
embodiment, an FCTRX fusion protein comprises at least three biologically-active portions 

30 of an FCTRX protein. Within the fusion protein, the term "operatively-linked" is intended to 
indicate that the FCTRX polypeptide and the non-FCTRX polypeptide are fused in-frame 
with one another. The non-FCTRX polypeptide can be fused to the N-terminus or 
C-terminus of the FCTRX polypeptide. 
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In one embodiment, the fusion protein is a GST-FCTRX fusion protein in which the 
FCTRX sequences are fused to the C-terminus of the GST (glutathione S-transferase) 
sequences. Such fusion proteins can facilitate the purification of recombinant FCTRX 
polypeptides. 

In another embodiment, the fusion protein is an FCTRX protein containing a 
heterologous signal sequence at its N-terminus. In certain host cells (e.g., mammalian host 
cells), expression and/or secretion of FCTRX can be increased through use of a heterologous 
signal sequence. 

In yet another embodiment, the fusion protein is an FCTRX-immunoglobulin fusion 
protein in which the FCTRX sequences are fused to sequences derived from a member of the 
immunoglobulin protein family. The FCTRX-immunoglobulin fusion proteins of the 
invention can be incorporated into pharmaceutical compositions and administered to a subject 
to inhibit an interaction between an FCTRX ligand and an FCTRX protein on the surface of a 
cell, to thereby suppress FCTRX-mediated signal transduction in vivo. The FCTRX- 
immunoglobulin fusion proteins can be used to affect the bioavailability of an FCTRX 
cognate ligand. Inhibition of the FCTRX ligand/FCTRX interaction may be useful 
therapeutically for both the treatment of proliferative and differentiative disorders, as well as 
modulating (e.g. promoting or inhibiting) cell survival. Moreover, the 
FCTRX-immunoglobulin fusion proteins of the invention can be used as immunogens to 
produce anti-FCTRX antibodies in a subject, to purify FCTRX ligands, and in screening 
assays to identify molecules that inhibit the interaction of FCTRX with an FCTRX ligand. 

An FCTRX chimeric or fusion protein of the invention can be produced by standard 
recombinant DNA techniques. For example, DNA fragments coding for the different 
polypeptide sequences are ligated together in-frame in accordance with conventional 
techniques, e.g., by employing blunt-ended or stagger-ended termini for ligation, restriction 
enzyme digestion to provide for appropriate termini, filling-in of cohesive ends as 
appropriate, alkaline phosphatase treatment to avoid undesirable joining, and enzymatic 
ligation. In another embodiment, the fusion gene can be synthesized by conventional 
techniques including automated DNA synthesizers. Alternatively, PCR amplification of gene 
fragments can be carried out using anchor primers that give rise to complementary overhangs 
between two consecutive gene fragments that can subsequently be annealed and reamplified 
to generate a chimeric gene sequence (see, e.g., Ausubel, et al. (eds.) Current Protocols IN 
Molecular Biology, John Wiley & Sons, 1992). Moreover, many expression vectors are 
commercially available that already encode a fusion moiety (e.g., a GST polypeptide). An 
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FCTRX-encoding nucleic acid can be cloned into such an expression vector such that the 
fusion moiety is linked in-frame to the FCTRX protein. 
FCTRX Agonists and Antagonists 

The invention also pertains to variants of the FCTRX proteins that function as either 
5 FCTRX agonists (i.e., mimetics) or as FCTRX antagonists. Variants of the FCTRX protein 
can be generated by mutagenesis (e.g., discrete point mutation or truncation of the FCTRX 
protein). An agonist of the FCTRX protein can retain substantially the same, or a subset of, 
the biological activities of the naturally occurring form of the FCTRX protein. An antagonist 
of the FCTRX protein can inhibit one or more of the activities of the naturally occurring form 

10 of the FCTRX protein by, for example, competitively binding to a downstream or upstream 
member of a cellular signaling cascade which includes the FCTRX protein. Thus, specific 
biological effects can be elicited by treatment with a variant of limited function. In one 
embodiment, treatment of a subject with a variant having a subset of the biological activities 
of the naturally occurring form of the protein has fewer side effects in a subject relative to 

1 5 treatment with the naturally occurring form of the FCTRX proteins. 

Variants of the FCTRX proteins that function as either FCTRX agonists (i.e., 
mimetics) or as FCTRX antagonists can be identified by screening combinatorial libraries of 
mutants (e.g., truncation mutants) of the FCTRX proteins for FCTRX protein agonist or 
antagonist activity. In one embodiment, a variegated library of FCTRX variants is generated 

20 by combinatorial mutagenesis at the nucleic acid level and is encoded by a variegated gene 
library. A variegated library of FCTRX variants can be produced by, for example, 
enzymatically ligating a mixture of synthetic oligonucleotides into gene sequences such that a 
degenerate set of potential FCTRX sequences is expressible as individual polypeptides, or 
alternatively, as a set of larger fusion proteins (e.g., for phage display) containing the set of 

25 FCTRX sequences therein. There are a variety of methods which can be used to produce 

libraries of potential FCTRX variants from a degenerate oligonucleotide sequence. Chemical 
synthesis of a degenerate gene sequence can be performed in an automatic DNA synthesizer, 
and the synthetic gene then ligated into an appropriate expression vector. Use of a degenerate 
set of genes allows for the provision, in one mixture, of all of the sequences encoding the 

30 desired set of potential FCTRX sequences. Methods for synthesizing degenerate 

oligonucleotides are well-known within the art. See, e.g., Narang, 1983. Tetrahedron 39: 3; 
Itakura, et aL, 1984. Annu. Rev. Biochem. 53: 323; Itakura, et al., 1984. Science 198: 1056; 
Ike, et aL, 1983. Nucl Acids Res. 1 1 : 477. 
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Polypeptide Libraries 

In addition, libraries of fragments of the FCTRX protein coding sequences can be 
used to generate a variegated population of FCTRX fragments for screening and subsequent 
selection of variants of an FCTRX protein. In one embodiment, a library of coding sequence 
5 fragments can be generated by treating a double stranded PCR fragment of an FCTRX coding 
sequence with a nuclease under conditions wherein nicking occurs only about once per 
molecule, denaturing the double stranded DNA, renaturing the DNA to form double-stranded 
DNA that can include sense/antisense pairs from different nicked products, removing single 
stranded portions from reformed duplexes by treatment with Sj nuclease, and ligating the 
10 resulting fragment library into an expression vector. By this method, expression libraries can 
be derived which encodes N-terminal and internal fragments of various sizes of the FCTRX 
proteins. 

Various techniques are known in the art for screening gene products of combinatorial 
libraries made by point mutations or truncation, and for screening cDNA libraries for gene 

15 products having a selected property. Such techniques are adaptable for rapid screening of the 
gene libraries generated by the combinatorial mutagenesis of FCTRX proteins. The most 
widely used techniques, which are amenable to high throughput analysis, for screening large 
gene libraries typically include cloning the gene library into replicable expression vectors, 
transforming appropriate cells with the resulting library of vectors, and expressing the 

20 combinatorial genes under conditions in which detection of a desired activity facilitates 

isolation of the vector encoding the gene whose product was detected. Recursive ensemble 
mutagenesis (REM), a new technique that enhances the frequency of functional mutants in 
the libraries, can be used in combination with the screening assays to identify FCTRX 
variants. See, e.g., Arkin and Yourvan, 1992. Proc. Natl Acad. Sci. USA 89: 781 1-7815; 

25 Delgrave, etal, 1993. Protein Engineering 6:327 '-331. 

Anti-FCTRX Antibodies 

The invention encompasses antibodies and antibody fragments, such as F a b or (F ab )2, 
that bind immunospecifically to any of the FCTRX polypeptides of said invention. 

An isolated FCTRX protein, or a portion or fragment thereof, can be used as an 
30 immunogen to generate antibodies that bind to FCTRX polypeptides using standard 

techniques for polyclonal and monoclonal antibody preparation. The full-length FCTRX 
proteins can be used or, alternatively, the invention provides antigenic peptide fragments of 
FCTRX proteins for use as immunogens. The antigenic FCTRX peptides comprises at least 4 
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amino acid residues of the amino acid sequence shown in SEQ ID NO NOS:2, 4, 6, 8, 13, 15, 
17, 19, 21, 23, and 25, and encompasses an epitope of FCTRX such that an antibody raised 
against the peptide forms a specific immune complex with FCTRX. Preferably, the antigenic 
peptide comprises at least 6, 8, 10, 15, 20, or 30 amino acid residues. Longer antigenic 
peptides are sometimes preferable over shorter antigenic peptides, depending on use and 
according to methods well known to someone skilled in the art. 

In certain embodiments of the invention, at least one epitope encompassed by the 
antigenic peptide is a region of FCTRX that is located on the surface of the protein (e.g., a 
hydrophilic region). As a means for targeting antibody production, hydropathy plots showing 
regions of hydrophilicity and hydrophobicity may be generated by any method well known in 
the art, including, for example, the Kyte Doolittle or the Hopp Woods methods, either with or 
without Fourier transformation (see, e.g., Hopp and Woods, 1981. Proc, Nat. Acad. Sci. USA 
78: 3824-3828; Kyte and Doolittle, 1982. J. Mol Biol 157: 105-142, each incorporated 
herein by reference in their entirety). 

As disclosed herein, FCTRX protein sequences of SEQ ID NOS:2, 4, 6, 8, 13, 15, 17, 
19, 21, 23, and 25, or derivatives, fragments, analogs or homologs thereof, may be utilized as 
immunogens in the generation of antibodies that immunospecifically-bind these protein 
components. The term "antibody" as used herein refers to immunoglobulin molecules and 
immunologically-active portions of immunoglobulin molecules, i.e., molecules that contain 
an antigen binding site that specifically-binds (immunoreacts with) an antigen, such as 
FCTRX. Such antibodies include, but are not limited to, polyclonal, monoclonal, chimeric, 
single chain, F a b and F( a b , )2 fragments, and an F a b expression library. In a specific 
embodiment, antibodies to human FCTRX proteins are disclosed. Various procedures known 
within the art may be used for the production of polyclonal or monoclonal antibodies to an 
FCTRX protein sequence of SEQ ID NOS:2, 4, 6, 8, 1 3, 1 5, 1 7, 1 9, 2 1 , 23, and 25, or a 
derivative, fragment, analog or homolog thereof. Some of these proteins are discussed 
below. 

For the production of polyclonal antibodies, various suitable host animals (e.g., rabbit, 
goat, mouse or other mammal) may be immunized by injection with the native protein, or a 
synthetic variant thereof, or a derivative of the foregoing. An appropriate immunogenic 
preparation can contain, for example, recombinantly-expressed FCTRX protein or a 
chemically-synthesized FCTRX polypeptide. The preparation can further include an 
adjuvant. Various adjuvants used to increase the immunological response include, but are not 
limited to, Freund's (complete and incomplete), mineral gels (e.g., aluminum hydroxide), 
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surface active substances (e.g., lysolecithin, pluronic polyols, polyanions, peptides, oil 
emulsions, dinitrophenol, etc.), human adjuvants such as Bacille Calmette-Guerin and 
Corynebacterium parvum, or similar immunostimulatory agents. If desired, the antibody 
molecules directed against FCTRX can be isolated from the mammal (e.g., from the blood) 
5 and further purified by well known techniques, such as protein A chromatography to obtain 
the IgG fraction. 

The term "monoclonal antibody" or "monoclonal antibody composition", as used 
herein, refers to a population of antibody molecules that contain only one species of an 
antigen binding site capable of immunoreacting with a particular epitope of FCTRX. A 

10 monoclonal antibody composition thus typically displays a single binding affinity for a 
particular FCTRX protein with which it immunoreacts. For preparation of monoclonal 
antibodies directed towards a particular FCTRX protein, or derivatives, fragments, analogs or 
homologs thereof, any technique that provides for the production of antibody molecules by 
continuous cell line culture may be utilized. Such techniques include, but are not limited to, 

15 the hybridoma technique (see, e.g., Kohler & Milstein, 1975. Nature 256: 495-497); the 
trioma technique; the human B-cell hybridoma technique (see, e.g., Kozbor, et al, 1983. 
Immunol. Today 4: 72) and the EBV hybridoma technique to produce human monoclonal 
antibodies (see, e.g., Cole, et al, 1985. In: MONOCLONAL ANTIBODIES AND CANCER 
Therapy, Alan R. Liss, Inc., pp. 77-96). Human monoclonal antibodies may be utilized in 

20 the practice of the invention and may be produced by using human hybridomas (see, e.g., 

Cote, et al, 1983. Proc Natl Acad Sci USA 80: 2026-2030) or by transforming human B-cells 
with Epstein Barr Virus in vitro (see, e.g., Cole, et al, 1985. In: Monoclonal Antibodies 
and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). Each of the above citations is 
incorporated herein by reference in their entirety. 

25 According to the invention, techniques can be adapted for the production of 

single-chain antibodies specific to an FCTRX protein (see, e.g., U.S. Patent No. 4,946,778). 
In addition, methods can be adapted for the construction of F a b expression libraries (see, e.g., 
Huse, et al, 1989. Science 246: 1275-1281) to allow rapid and effective identification of 
monoclonal F a b fragments with the desired specificity for an FCTRX protein or derivatives, 

30 fragments, analogs or homologs thereof. Non-human antibodies can be "humanized" by 

techniques well known in the art. See, e.g., U.S. Patent No. 5,225,539. Antibody fragments 
that contain the idiotypes to an FCTRX protein may be produced by techniques known in the 
art including, but not limited to: (i) an F( a ty)2 fragment produced by pepsin digestion of an 
antibody molecule; (if) an F ab fragment generated by reducing the disulfide bridges of an 
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fragment; (Hi) an F a b fragment generated by the treatment of the antibody molecule with 
papain and a reducing agent; and (iv) F v fragments. 

Additionally, recombinant anti-FCTRX antibodies, such as chimeric and humanized 
monoclonal antibodies, comprising both human and non-human portions, which can be made 
5 using standard recombinant DNA techniques, are within the scope of the invention. Such 
chimeric and humanized monoclonal antibodies can be produced by recombinant DNA 
techniques known in the art, for example using methods described in International 
Application No. PCT/US86/02269; European Patent Application No. 184,187; European 
Patent Application No. 171,496; European Patent Application No. 173,494; PCT 

10 International Publication No. WO 86/01533; U.S. Patent No. 4,816,567; U.S. Pat. No. 
5,225,539; European Patent Application No. 125,023; Better, et al, 1988. Science 240: 
1041-1043; Liu, et al, 1987. Proc. Natl. Acad Sci. USA 84: 3439-3443; Liu, et al, 1987. J. 
Immunol 139: 3521-3526; Sun, et al, 1987. Proc. Natl Acad, ScL USA 84: 214-218; 
Nishimura, et al, 1987. Cancer Res. 47: 999-1005; Wood, et al, 1985. Nature 314 :446-449; 

15 Shaw,eftf/., 1988. J. Natl. Cancerlnst. 80: 1553-1559); Morrison(l 985) Science 

229:1202-1207; Oi, etal (1986) BioTechniques 4:214; Jones, et al, 1986. Nature 321: 
552-525; Verhoeyan, et al, 1988. Science 239: 1534; and Beidler, et al, 1988. 1 Immunol 
141: 4053-4060. Each of the above citations are incorporated herein by reference in their 
entirety. 

20 In one embodiment, methods for the screening of antibodies that possess the desired 

specificity include, but are not limited to, enzyme-linked immunosorbent assay (ELISA) and 
other immunologically-mediated techniques known within the art. In a specific embodiment, 
selection of antibodies that are specific to a particular domain of an FCTRX protein is 
facilitated by generation of hybridomas that bind to the fragment of an FCTRX protein 

25 possessing such a domain. Thus, antibodies that are specific for a desired domain within an 
FCTRX protein, or derivatives, fragments, analogs or homologs thereof, are also provided 
herein. 

Anti-FCTRX antibodies may be used in methods known within the art relating to the 
localization and/or quantitation of an FCTRX protein (e.g., for use in measuring levels of the 
30 FCTRX protein within appropriate physiological samples, for use in diagnostic methods, for 
use in imaging the protein, and the like). In a given embodiment, antibodies for FCTRX 
proteins, or derivatives, fragments, analogs or homologs thereof, that contain the antibody 
derived binding domain, are utilized as pharmacologically-active compounds (hereinafter 
"Therapeutics"). 
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An anti-FCTRX antibody (e.g., monoclonal antibody) can be used to isolate an 
FCTRX polypeptide by standard techniques, such as affinity chromatography or 
immunoprecipitation. An anti-FCTRX antibody can facilitate the purification of natural 
FCTRX polypeptide from cells and of recombinantly-produced FCTRX polypeptide 
5 expressed in host cells. Moreover, an anti-FCTRX antibody can be used to detect FCTRX 
protein (e.g., in a cellular lysate or cell supernatant) in order to evaluate the abundance and 
pattern of expression of the FCTRX protein. Anti-FCTRX antibodies can be used 
diagnostically to monitor protein levels in tissue as part of a clinical testing procedure, e.g., 
to, for example, determine the efficacy of a given treatment regimen. Detection can be 

10 facilitated by coupling (z'.e., physically linking) the antibody to a detectable substance. 

Examples of detectable substances include various enzymes, prosthetic groups, fluorescent 
materials, luminescent materials, bioluminescent materials, and radioactive materials. 
Examples of suitable enzymes include horseradish peroxidase, alkaline phosphatase, 
P-galactosidase, or acetylcholinesterase; examples of suitable prosthetic group complexes 

1 5 include streptavidin/biotin and avidin/biotin; examples of suitable fluorescent materials 
include umbelliferone, fluorescein, fluorescein isothiocyanate, rhodamine, 
dichlorotriazinylamine fluorescein, dansyl chloride or phycoerythrin; an example of a 
luminescent material includes luminol; examples of bioluminescent materials include 
luciferase, luciferin, and aequorin, and examples of suitable radioactive material include l25 I, 

20 13I I, 35 Sor 3 H. 

FCTRX Recombinant Expression Vectors and Host Cells 

Another aspect of the invention pertains to vectors, preferably expression vectors, 
containing a nucleic acid encoding an FCTRX protein, or derivatives, fragments, analogs or 
homologs thereof. As used herein, the term "vector" refers to a nucleic acid molecule capable 

25 of transporting another nucleic acid to which it has been linked. One type of vector is a 

"plasmid", which refers to a circular double stranded DNA loop into which additional DNA 
segments can be ligated. Another type of vector is a viral vector, wherein additional DNA 
segments can be ligated into the viral genome. Certain vectors are capable of autonomous 
replication in a host cell into which they are introduced (e.g., bacterial vectors having a 

30 bacterial origin of replication and episomal mammalian vectors). Other vectors (e.g., 
non-episomal mammalian vectors) are integrated into the genome of a host cell upon 
introduction into the host cell, and thereby are replicated along with the host genome. 
Moreover, certain vectors are capable of directing the expression of genes to which they are 
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operatively-linked. Such vectors are referred to herein as "expression vectors". In general, 
expression vectors of utility in recombinant DNA techniques are often in the form of 
plasmids. In the present specification, "plasmid" and "vector" can be used interchangeably as 
the plasmid is the most commonly used form of vector. However, the invention is intended 
5 to include such other forms of expression vectors, such as viral vectors (e.g., replication 
defective retroviruses, adenoviruses and adeno-associated viruses), which serve equivalent 
functions. 

The recombinant expression vectors of the invention comprise a nucleic acid of the 
invention in a form suitable for expression of the nucleic acid in a host cell, which means that 

10 the recombinant expression vectors include one or more regulatory sequences, selected on the 
basis of the host cells to be used for expression, that is operatively-linked to the nucleic acid 
sequence to be expressed. Within a recombinant expression vector, "operably-linked" is 
intended to mean that the nucleotide sequence of interest is linked to the regulatory 
sequence(s) in a manner that allows for expression of the nucleotide sequence (e.g., in an in 

15 vitro transcription/translation system or in a host cell when the vector is introduced into the 
host cell). 

The term "regulatory sequence" is intended to includes promoters, enhancers and 
other expression control elements (e.g., polyadenylation signals). Such regulatory sequences 
are described, for example, in Goeddel, Gene Expression Technology: Methods in 

20 Enzymology 185, Academic Press, San Diego, Calif. (1990). Regulatory sequences include 
those that direct constitutive expression of a nucleotide sequence in many types of host cell 
and those that direct expression of the nucleotide sequence only in certain host cells (e.g., 
tissue-specific regulatory sequences). It will be appreciated by those skilled in the art that the 
design of the expression vector can depend on such factors as the choice of the host cell to be 

25 transformed, the level of expression of protein desired, etc. The expression vectors of the 

invention can be introduced into host cells to thereby produce proteins or peptides, including 
fusion proteins or peptides, encoded by nucleic acids as described herein (e.g., FCTRX 
proteins, mutant forms of FCTRX proteins, fusion proteins, etc.). 

The recombinant expression vectors of the invention can be designed for expression 

30 of FCTRX proteins in prokaryotic or eukaryotic cells. For example, FCTRX proteins can be 
expressed in bacterial cells such as Escherichia coli, insect cells (using baculovirus 
expression vectors) yeast cells or mammalian cells. Suitable host cells are discussed further in 
Goeddel, Gene Expression Technology: Methods in Enzymology 1 85, Academic Press, 
San Diego, Calif. (1990). Alternatively, the recombinant expression vector can be 
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transcribed and translated in vitro, for example using T7 promoter regulatory sequences and 
T7 polymerase. 

Expression of proteins in prokaryotes is most often carried out in Escherichia coli 
with vectors containing constitutive or inducible promoters directing the expression of either 
fusion or non-fusion proteins. Fusion vectors add a number of amino acids to a protein 
encoded therein, usually to the amino terminus of the recombinant protein. Such fusion 
vectors typically serve three purposes: (/) to increase expression of recombinant protein; (if) 
to increase the solubility of the recombinant protein; and (Hi) to aid in the purification of the 
recombinant protein by acting as a ligand in affinity purification. Often, in fusion expression 
vectors, a proteolytic cleavage site is introduced at the junction of the fusion moiety and the 
recombinant protein to enable separation of the recombinant protein from the fusion moiety 
subsequent to purification of the fusion protein. Such enzymes, and their cognate recognition 
sequences, include Factor Xa, thrombin and enterokinase. Typical fusion expression vectors 
include pGEX (Pharmacia Biotech Inc; Smith and Johnson, 1988. Gene 67: 31-40), pMAL 
(New England Biolabs, Beverly, Mass.) and pRIT5 (Pharmacia, Piscataway, N.J.) that fuse 
glutathione S-transferase (GST), maltose E binding protein, or protein A, respectively, to the 
target recombinant protein. 

Examples of suitable inducible non-fusion E. coli expression vectors include pTrc 
(Amrann etal, (1988) Gene 69:301-315) and pET lid (Studier etaL, GENE EXPRESSION 
Technology: Methods in Enzymology 185, Academic Press, San Diego, Calif. (1990) 
60-89). 

One strategy to maximize recombinant protein expression in E. coli is to express the 
protein in a host bacteria with an impaired capacity to proteolytically cleave the recombinant 
protein. See, e.g., Gottesman, Gene Expression Technology: Methods in Enzymology 
185, Academic Press, San Diego, Calif. (1990) 1 19-128. Another strategy is to alter the 
nucleic acid sequence of the nucleic acid to be inserted into an expression vector so that the 
individual codons for each amino acid are those preferentially utilized in E. coli (see, e.g., 
Wada, et ai, 1 992. Nucl Acids Res. 20: 2 1 1 1-2 1 1 8). Such alteration of nucleic acid 
sequences of the invention can be carried out by standard DNA synthesis techniques. 

In another embodiment, the FCTRX expression vector is a yeast expression vector. 
Examples of vectors for expression in yeast Saccharomyces cerivisae include pYepSecl 
(Baldari, et ai, 1987. EMBOJ. 6: 229-234), pMFa (Kurjan and Herskowitz, 1982. Cell 30: 
933-943), pJRY88 (Schultz et al., 1987. Gene 54: 1 13-123), pYES2 (Invitrogen Corporation, 
San Diego, Calif), and picZ (InVitrogen Corp, San Diego, Calif.). 
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Alternatively, FCTRX can be expressed in insect cells using baculovirus expression 
vectors. Baculovirus vectors available for expression of proteins in cultured insect cells (e.g., 
SF9 cells) include the pAc series (Smith, et ai, 1983. Mol Cell Biol 3: 2156-2165) and the 
pVL series (Lucklow and Summers, 1989. Virology 170: 31-39). 
5 In yet another embodiment, a nucleic acid of the invention is expressed in 

mammalian cells using a mammalian expression vector. Examples of mammalian expression 
vectors include pCDM8 (Seed, 1987. Nature 329: 840) and pMT2PC (Kaufman, et al., 1987. 
EMBOJ. 6: 187-195). When used in mammalian cells, the expression vector's control 
functions are often provided by viral regulatory elements. For example, commonly used 
10 promoters are derived from polyoma, adenovirus 2, cytomegalovirus, and simian virus 40. 
For other suitable expression systems for both prokaryotic and eukaryotic cells see, e.g., 
Chapters 1 6 and 1 7 of Sambrook, et al, Molecular Cloning: A Laboratory Manual. 
2nd ed., Cold Spring Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor, N.Y, 1989. 

15 In another embodiment, the recombinant mammalian expression vector is capable of 

directing expression of the nucleic acid preferentially in a particular cell type (e.g., 
tissue-specific regulatory elements are used to express the nucleic acid). Tissue-specific 
regulatory elements are known in the art. Non-limiting examples of suitable tissue-specific 
promoters include the albumin promoter (liver-specific; Pinkert, et al, 1987. Genes Dev. 1 : 

20 268-277), lymphoid-specific promoters (Calame and Eaton, 1988. Adv. Immunol 43: 

235-275), in particular promoters of T cell receptors (Winoto and Baltimore, 1989. EMBOJ. 
8: 729-733) and immunoglobulins (Banerji, et al, 1983. Cell 33: 729-740; Queen and 
Baltimore, 1983. Cell 33: 741-748), neuron-specific promoters (e.g., the neurofilament 
promoter; Byrne and Ruddle, 1989. Proc. Natl Acad. Sci. USA 86: 5473-5477), 

25 pancreas-specific promoters (Edlund, et aL 9 1985. Science 230: 912-916), and mammary 
gland-specific promoters (e.g., milk whey promoter; U.S. Pat. No. 4,873,316 and European 
Application Publication No. 264,166). Developmentally-regulated promoters are also 
encompassed, e.g., the murine hox promoters (Kessel and Gruss, 1990. Science 249: 
374-379) and the ct-fetoprotein promoter (Campes and Tilghman, 1989. Genes Dev. 3: 

30 537-546). 

The invention further provides a recombinant expression vector comprising a DNA 
molecule of the invention cloned into the expression vector in an antisense orientation. That 
is, the DNA molecule is operatively-linked to a regulatory sequence in a manner that allows 
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for expression (by transcription of the DNA molecule) of an RNA molecule that is antisense 
to FCTRX mRNA. Regulatory sequences operatively linked to a nucleic acid cloned in the 
antisense orientation can be chosen that direct the continuous expression of the antisense 
RNA molecule in a variety of cell types, for instance viral promoters and/or enhancers, or 
regulatory sequences can be chosen that direct constitutive, tissue specific or cell type 
specific expression of antisense RNA. The antisense expression vector can be in the form of 
a recombinant plasmid, phagemid or attenuated virus in which antisense nucleic acids are 
produced under the control of a high efficiency regulatory region, the activity of which can be 
determined by the cell type into which the vector is introduced. For a discussion of the 
regulation of gene expression using antisense genes see, e.g., Weintraub, et aL 9 "Antisense 
RNA as a molecular tool for genetic analysis," Reviews-Trends in Genetics, Vol. 1(1) 1986. 

Another aspect of the invention pertains to host cells into which a recombinant 
expression vector of the invention has been introduced. The terms "host cell" and 
"recombinant host cell" are used interchangeably herein. It is understood that such terms 
refer not only to the particular subject cell but also to the progeny or potential progeny of 
such a cell. Because certain modifications may occur in succeeding generations due to either 
mutation or environmental influences, such progeny may not, in fact, be identical to the 
parent cell, but are still included within the scope of the term as used herein. 

A host cell can be any prokaryotic or eukaryotic cell. For example, FCTRX protein 
can be expressed in bacterial cells such as E. coli, insect cells, yeast or mammalian cells 
(such as Chinese hamster ovary cells (CHO) or COS cells). Other suitable host cells are 
known to those skilled in the art. 

Vector DNA can be introduced into prokaryotic or eukaryotic cells via conventional 
transformation or transfection techniques. As used herein, the terms "transformation" and 
"transfection" are intended to refer to a variety of art-recognized techniques for introducing 
foreign nucleic acid (e.g., DNA) into a host cell, including calcium phosphate or calcium 
chloride co-precipitation, DEAE-dextran-mediated transfection, lipofection, or 
electroporation. Suitable methods for transforming or transfecting host cells can be found in 
Sambrook, et al. (Molecular Cloning: A Laboratory Manual. 2nd ed., Cold Spring 
Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989), 
and other laboratory manuals. 

For stable transfection of mammalian cells, it is known that, depending upon the 
expression vector and transfection technique used, only a small fraction of cells may integrate 
the foreign DNA into their genome. In order to identify and select these integrants, a gene 
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that encodes a selectable marker (e.g., resistance to antibiotics) is generally introduced into 
the host cells along with the gene of interest. Various selectable markers include those that 
confer resistance to drugs, such as G418, hygromycin and methotrexate. Nucleic acid 
encoding a selectable marker can be introduced into a host cell on the same vector as that 
5 encoding FCTRX or can be introduced on a separate vector. Cells stably transfected with the 
introduced nucleic acid can be identified by drug selection (e.g., cells that have incorporated 
the selectable marker gene will survive, while the other cells die). 

A host cell of the invention, such as a prokaryotic or eukaryotic host cell in culture, 
can be used to produce (i.e., express) FCTRX protein. Accordingly, the invention further 
10 provides methods for producing FCTRX protein using the host cells of the invention. In one 
embodiment, the method comprises culturing the host cell of invention (into which a 
recombinant expression vector encoding FCTRX protein has been introduced) in a suitable 
PI medium such that FCTRX protein is produced. In another embodiment, the method further 

comprises isolating FCTRX protein from the medium or the host cell. 

Do 

: " 3 

g 1 5 Transgenic FCTRX Animals 

! R The host cells of the invention can also be used to produce non-human transgenic 

93 animals. For example, in one embodiment, a host cell of the invention is a fertilized oocyte 

y, or an embryonic stem cell into which FCTRX protein-coding sequences have been 

y introduced. Such host cells can then be used to create non-human transgenic animals in which 

(7j 20 exogenous FCTRX sequences have been introduced into their genome or homologous 
H recombinant animals in which endogenous FCTRX sequences have been altered. Such 

animals are useful for studying the function and/or activity of FCTRX protein and for 
identifying and/or evaluating modulators of FCTRX protein activity. As used herein, a 
"transgenic animal" is a non-human animal, preferably a mammal, more preferably a rodent 
25 such as a rat or mouse, in which one or more of the cells of the animal includes a transgene. 
Other examples of transgenic animals include non-human primates, sheep, dogs, cows, goats, 
chickens, amphibians, etc. A transgene is exogenous DNA that is integrated into the genome 
of a cell from which a transgenic animal develops and that remains in the genome of the 
mature animal, thereby directing the expression of an encoded gene product in one or more 
30 cell types or tissues of the transgenic animal. As used herein, a "homologous recombinant 
animal" is a non-human animal, preferably a mammal, more preferably a mouse, in which an 
endogenous FCTRX gene has been altered by homologous recombination between the 
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endogenous gene and an exogenous DNA molecule introduced into a cell of the animal, e.g., 
an embryonic cell of the animal, prior to development of the animal. 

A transgenic animal of the invention can be created by introducing FCTRX-encoding 
nucleic acid into the male pronuclei of a fertilized oocyte (e.g., by microinjection, retroviral 
infection) and allowing the oocyte to develop in a pseudopregnant female foster animal. The 
human FCTRX cDNA sequences of SEQ ID NOS:l, 3, 5, 7, 9, 10, 1 1, 12, 14, 16, 18, 20, 22, 
and 24, can be introduced as a transgene into the genome of a non-human animal. 
Alternatively, a non-human homologue of the human FCTRX gene, such as a mouse FCTRX 
gene, can be isolated based on hybridization to the human FCTRX cDNA (described further 
supra) and used as a transgene. Intronic sequences and polyadenylation signals can also be 
included in the transgene to increase the efficiency of expression of the transgene. A 
tissue-specific regulatory sequence(s) can be operably-linked to the FCTRX transgene to 
direct expression of FCTRX protein to particular cells. Methods for generating transgenic 
animals via embryo manipulation and microinjection, particularly animals such as mice, have 
become conventional in the art and are described, for example, in U.S. Patent Nos. 4,736,866; 
4,870,009; and 4,873,191 ; and Hogan, 1986. In: Manipulating the Mouse Embryo, Cold 
Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. Similar methods are used for 
production of other transgenic animals. A transgenic founder animal can be identified based 
upon the presence of the FCTRX transgene in its genome and/or expression of FCTRX 
mRNA in tissues or cells of the animals. A transgenic founder animal can then be used to 
breed additional animals carrying the transgene. Moreover, transgenic animals carrying a 
transgene-encoding FCTRX protein can further be bred to other transgenic animals carrying 
other transgenes. 

To create a homologous recombinant animal, a vector is prepared which contains at 
least a portion of an FCTRX gene into which a deletion, addition or substitution has been 
introduced to thereby alter, e.g., functionally disrupt, the FCTRX gene. The FCTRX gene 
can be a human gene (e.g., the cDNA of SEQ ID NOS:l, 3, 5, 7, 9, 10, 1 1, 12, 14, 16, 18, 20, 
22, and 24), but more preferably, is a non-human homologue of a human FCTRX gene. For 
example, a mouse homologue of human FCTRX gene of SEQ ID NOS:l, 3, 5, 7, 9, 10, 11, 
12, 14, 16, 18, 20, 22, and 24, can be used to construct a homologous recombination vector 
suitable for altering an endogenous FCTRX gene in the mouse genome. In one embodiment, 
the vector is designed such that, upon homologous recombination, the endogenous FCTRX 
gene is functionally disrupted (i.e., no longer encodes a functional protein; also referred to as 
a "knock out" vector). 
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Alternatively, the vector can be designed such that, upon homologous recombination, 
the endogenous FCTRX gene is mutated or otherwise altered but still encodes functional 
protein (e.g., the upstream regulatory region can be altered to thereby alter the expression of 
the endogenous FCTRX protein). In the homologous recombination vector, the altered 
5 portion of the FCTRX gene is flanked at its 5 1 - and 3-termini by additional nucleic acid of the 
FCTRX gene to allow for homologous recombination to occur between the exogenous 
FCTRX gene carried by the vector and an endogenous FCTRX gene in an embryonic stem 
cell. The additional flanking FCTRX nucleic acid is of sufficient length for successful 
homologous recombination with the endogenous gene. Typically, several kilobases of 

10 flanking DNA (both at the 5 f - and 3'-termini) are included in the vector. See, e.g., Thomas, et 
aL, 1987. Cell 51: 503 for a description of homologous recombination vectors. The vector is 
ten introduced into an embryonic stem cell line (e.g., by electroporation) and cells in which 
the introduced FCTRX gene has homologously-recombined with the endogenous FCTRX 
gene are selected. See, e.g., Li, etaL, 1992. Cell 69: 915. 

1 5 The selected cells are then injected into a blastocyst of an animal (e.g., a mouse) to 

form aggregation chimeras. See, e.g., Bradley, 1987. In: Teratocarcinomas and 
Embryonic Stem Cells: A Practical Approach, Robertson, ed. IRL, Oxford, pp. 
1 13-152. A chimeric embryo can then be implanted into a suitable pseudopregnant female 
foster animal and the embryo brought to term. Progeny harboring the homologously- 

20 recombined DNA in their germ cells can be used to breed animals in which all cells of the 
animal contain the homologously-recombined DNA by germline transmission of the 
transgene. Methods for constructing homologous recombination vectors and homologous 
recombinant animals are described further in Bradley, 1991 . Curr. Opin. Biotechnol. 2: 
823-829; PCT International Publication Nos.: WO 90/1 1354; WO 91/01 140; WO 92/0968; 

25 and WO 93/04169. 

In another embodiment, transgenic non-humans animals can be produced that contain 
selected systems that allow for regulated expression of the transgene. One example of such a 
system is the cre/loxP recombinase system of bacteriophage PI . For a description of the 
cre/loxP recombinase system, See t e.g., Lakso, et aL, 1992. Proc. Natl. Acad Sci. USA 89: 

30 6232-6236. Another example of a recombinase system is the FLP recombinase system of 
Saccharomyces cerevisiae. See f O'Gorman, et aL, 1991. Science 251:1351-1355. If a 
cre/loxP recombinase system is used to regulate expression of the transgene, animals 
containing transgenes encoding both the Cre recombinase and a selected protein are required. 
Such animals can be provided through the construction of "double" transgenic animals, e.g., 
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by mating two transgenic animals, one containing a transgene encoding a selected protein and 
the other containing a transgene encoding a recombinase. 

Clones of the non-human transgenic animals described herein can also be produced 
according to the methods described in Wilmut, et ah, 1997. Nature 385: 810-813. In brief, a 
5 cell (e.g., a somatic cell) from the transgenic animal can be isolated and induced to exit the 
growth cycle and enter Go phase. The quiescent cell can then be fused, e.g., through the use 
of electrical pulses, to an enucleated oocyte from an animal of the same species from which 
the quiescent cell is isolated. The reconstructed oocyte is then cultured such that it develops 
to morula or blastocyte and then transferred to pseudopregnant female foster animal. The 
10 offspring borne of this female foster animal will be a clone of the animal from which the cell 
(e.g., the somatic cell) is isolated. 

Pharmaceutical Compositions 

The FCTRX nucleic acid molecules, FCTRX proteins, and anti-FCTRX antibodies 
(also referred to herein as "active compounds") of the invention, and derivatives, fragments, 

1 5 analogs and homologs thereof, can be incorporated into pharmaceutical compositions suitable 
for administration. Such compositions typically comprise the nucleic acid molecule, protein, 
or antibody and a pharmaceutically acceptable carrier. As used herein, "pharmaceutically 
acceptable carrier" is intended to include any and all solvents, dispersion media, coatings, 
antibacterial and antifungal agents, isotonic and absorption delaying agents, and the like, 

20 compatible with pharmaceutical administration. Suitable carriers are described in the most 
recent edition of Remington's Pharmaceutical Sciences, a standard reference text in the field, 
which is incorporated herein by reference. Preferred examples of such carriers or diluents 
include, but are not limited to, water, saline, finger's solutions, dextrose solution, and 5% 
human serum albumin. Liposomes and non-aqueous vehicles such as fixed oils may also be 

25 used. The use of such media and agents for pharmaceutically active substances is well 

known in the art. Except insofar as any conventional media or agent is incompatible with the 
active compound, use thereof in the compositions is contemplated. Supplementary active 
compounds can also be incorporated into the compositions. 

A pharmaceutical composition of the invention is formulated to be compatible with its 

30 intended route of administration. Examples of routes of administration include parenteral, 

e.g., intravenous, intradermal, subcutaneous, oral (e.g., inhalation), transdermal (i.e., topical), 
transmucosal, and rectal administration. Solutions or suspensions used for parenteral, 
intradermal, or subcutaneous application can include the following components: a sterile 
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diluent such as water for injection, saline solution, fixed oils, polyethylene glycols, glycerine, 
propylene glycol or other synthetic solvents; antibacterial agents such as benzyl alcohol or 
methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; chelating agents such 
as ethylenediaminetetraacetic acid (EDTA); buffers such as acetates, citrates or phosphates, 
and agents for the adjustment of tonicity such as sodium chloride or dextrose. The pH can be 
adjusted with acids or bases, such as hydrochloric acid or sodium hydroxide. The parenteral 
preparation can be enclosed in ampoules, disposable syringes or multiple dose vials made of 
glass or plastic. 

Pharmaceutical compositions suitable for injectable use include sterile aqueous 
solutions (where water soluble) or dispersions and sterile powders for the extemporaneous 
preparation of sterile injectable solutions or dispersion. For intravenous administration, 
suitable carriers include physiological saline, bacteriostatic water, Cremophor EL™ (BASF, 
Parsippany, N.J.) or phosphate buffered saline (PBS). In all cases, the composition must be 
sterile and should be fluid to the extent that easy syringeability exists. It must be stable under 
the conditions of manufacture and storage and must be preserved against the contaminating 
action of microorganisms such as bacteria and fungi. The carrier can be a solvent or 
dispersion medium containing, for example, water, ethanol, polyol (for example, glycerol, 
propylene glycol, and liquid polyethylene glycol, and the like), and suitable mixtures thereof. 
The proper fluidity can be maintained, for example, by the use of a coating such as lecithin, 
by the maintenance of the required particle size in the case of dispersion and by the use of 
surfactants. Prevention of the action of microorganisms can be achieved by various 
antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol, ascorbic 
acid, thimerosal, and the like. In many cases, it will be preferable to include isotonic agents, 
for example, sugars, polyalcohols such as manitol, sorbitol, sodium chloride in the 
composition. Prolonged absorption of the injectable compositions can be brought about by 
including in the composition an agent which delays absorption, for example, aluminum 
monostearate and gelatin. 

Sterile injectable solutions can be prepared by incorporating the active compound 
(e.g., an FCTRX protein or anti-FCTRX antibody) in the required amount in an appropriate 
solvent with one or a combination of ingredients enumerated above, as required, followed by 
filtered sterilization. Generally, dispersions are prepared by incorporating the active 
compound into a sterile vehicle that contains a basic dispersion medium and the required 
other ingredients from those enumerated above. In the case of sterile powders for the 
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preparation of sterile injectable solutions, methods of preparation are vacuum drying and 
freeze-drying that yields a powder of the active ingredient plus any additional desired 
ingredient from a previously sterile-filtered solution thereof. 

Oral compositions generally include an inert diluent or an edible carrier. They can be 
5 enclosed in gelatin capsules or compressed into tablets. For the purpose of oral therapeutic 
administration, the active compound can be incorporated with excipients and used in the form 
of tablets, troches, or capsules. Oral compositions can also be prepared using a fluid carrier 
for use as a mouthwash, wherein the compound in the fluid carrier is applied orally and 
swished and expectorated or swallowed. Pharmaceutically compatible binding agents, and/or 

10 adjuvant materials can be included as part of the composition. The tablets, pills, capsules, 
troches and the like can contain any of the following ingredients, or compounds of a similar 
nature: a binder such as microcrystalline cellulose, gum tragacanth or gelatin; an excipient 
such as starch or lactose, a disintegrating agent such as alginic acid, Primogel, or corn starch; 
a lubricant such as magnesium stearate or Sterotes; a glidant such as colloidal silicon dioxide; 

15 a sweetening agent such as sucrose or saccharin; or a flavoring agent such as peppermint, 
methyl salicylate, or orange flavoring. 

For administration by inhalation, the compounds are delivered in the form of an 
aerosol spray from pressured container or dispenser which contains a suitable propellant, e.g., 
a gas such as carbon dioxide, or a nebulizer. 

20 Systemic administration can also be by transmucosal or transdermal means. For 

transmucosal or transdermal administration, penetrants appropriate to the barrier to be 
permeated are used in the formulation. Such penetrants are generally known in the art, and 
include, for example, for transmucosal administration, detergents, bile salts, and fusidic acid 
derivatives. Transmucosal administration can be accomplished through the use of nasal 

25 sprays or suppositories. For transdermal administration, the active compounds are 
formulated into ointments, salves, gels, or creams as generally known in the art. 

The compounds can also be prepared in the form of suppositories (e.g., with 
conventional suppository bases such as cocoa butter and other glycerides) or retention 
enemas for rectal delivery. 

30 In one embodiment, the active compounds are prepared with carriers that will protect 

the compound against rapid elimination from the body, such as a controlled release 
formulation, including implants and microencapsulated delivery systems. Biodegradable, 
biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides, 
polyglycolic acid, collagen, polyorthoesters, and polylactic acid. Methods for preparation of 
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such formulations will be apparent to those skilled in the art. The materials can also be 
obtained commercially from Alza Corporation and Nova Pharmaceuticals, Inc. Liposomal 
suspensions (including liposomes targeted to infected cells with monoclonal antibodies to 
viral antigens) can also be used as pharmaceutical^ acceptable carriers. These can be 
5 prepared according to methods known to those skilled in the art, for example, as described in 
U.S. Patent No. 4,522,811. 

It is especially advantageous to formulate oral or parenteral compositions in dosage 
unit form for ease of administration and uniformity of dosage. Dosage unit form as used 
herein refers to physically discrete units suited as unitary dosages for the subject to be 
10 treated; each unit containing a predetermined quantity of active compound calculated to 

produce the desired therapeutic effect in association with the required pharmaceutical carrier. 
The specification for the dosage unit forms of the invention are dictated by and directly 
dependent on the unique characteristics of the active compound and the particular therapeutic 
effect to be achieved, and the limitations inherent in the art of compounding such an active 

o 

1 5 compound for the treatment of individuals. 

The nucleic acid molecules of the invention can be inserted into vectors and used as 
gene therapy vectors. Gene therapy vectors can be delivered to a subject by, for example, 
intravenous injection, local administration (see, e.g., U.S. Patent No. 5,328,470) or by 
stereotactic injection (see, e.g., Chen, et al., 1994. Proc. Natl Acad. Sci. USA 91: 

20 3054-3057). The pharmaceutical preparation of the gene therapy vector can include the gene 
therapy vector in an acceptable diluent, or can comprise a slow release matrix in which the 
gene delivery vehicle is imbedded. Alternatively, where the complete gene delivery vector 
can be produced intact from recombinant cells, e.g., retroviral vectors, the pharmaceutical 
preparation can include one or more cells that produce the gene delivery system. 

25 The pharmaceutical compositions can be included in a container, pack, or dispenser 

together with instructions for administration. 

Screening and Detection Methods 

The isolated nucleic acid molecules of the invention can be used to express FCTRX 
protein (e.g., via a recombinant expression vector in a host cell in gene therapy applications), 
30 to detect FCTRX mRNA (e.g., in a biological sample) or a genetic lesion in an FCTRX gene, 
and to modulate FCTRX activity, as described further, below. In addition, the FCTRX 
proteins can be used to screen drugs or compounds that modulate the FCTRX protein activity 
or expression as well as to treat disorders characterized by insufficient or excessive 
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production of FCTRX protein or production of FCTRX protein forms that have decreased or 
aberrant activity compared to FCTRX wild-type protein (e.g.; diabetes (regulates insulin 
release); obesity (binds and transport lipids); metabolic disturbances associated with obesity, 
the metabolic syndrome X as well as anorexia and wasting disorders associated with chronic 
5 diseases and various cancers, and infectious disease(possesses anti-microbial activity) and the 
various dyslipidemias. In addition, the anti-FCTRX antibodies of the invention can be used 
to detect and isolate FCTRX proteins and modulate FCTRX activity. In yet a further aspect, 
the invention can be used in methods to influence appetite, absorption of nutrients and the 
disposition of metabolic substrates in both a positive and negative fashion. 
10 The invention further pertains to novel agents identified by the screening assays 

described herein and uses thereof for treatments as described, supra. 
Screening Assays 

The invention provides a method (also referred to herein as a "screening assay") for 
identifying modulators, i.e., candidate or test compounds or agents (e.g., peptides, 
1 5 peptidomimetics, small molecules or other drugs) that bind to FCTRX proteins or have a 
stimulatory or inhibitory effect on, e.g., FCTRX protein expression or FCTRX protein 
activity. The invention also includes compounds identified in the screening assays described 
herein. 

In one embodiment, the invention provides assays for screening candidate or test 
20 compounds which bind to or modulate the activity of the membrane-bound form of an 

FCTRX protein or polypeptide or biologically-active portion thereof. The test compounds of 
the invention can be obtained using any of the numerous approaches in combinatorial library 
methods known in the art, including: biological libraries; spatially addressable parallel solid 
phase or solution phase libraries; synthetic library methods requiring deconvolution; the 
25 "one-bead one-compound" library method; and synthetic library methods using affinity 
chromatography selection. The biological library approach is limited to peptide libraries, 
while the other four approaches are applicable to peptide, non-peptide oligomer or small 
molecule libraries of compounds. See, e.g., Lam, 1997 Anticancer Drug Design 12: 145. 
A "small molecule" as used herein, is meant to refer to a composition that has a 
30 molecular weight of less than about 5 kD and most preferably less than about 4 kD. Small 

molecules can be, e.g., nucleic acids, peptides, polypeptides, peptidomimetics, carbohydrates, 
lipids or other organic or inorganic molecules. Libraries of chemical and/or biological 
mixtures, such as fungal, bacterial, or algal extracts, are known in the art and can be screened 
with any of the assays of the invention. 
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Examples of methods for the synthesis of molecular libraries can be found in the art, 
for example in: DeWitt, et a/., 1993. Proc. Natl Acad. ScL U.S.A. 90: 6909; Erb, et al, 1994. 
Proc. Natl Acad. ScL U.S.A. 91:1 1422; Zuckermann, et al, 1994. J. Med. Chem. 37: 2678; 
Cho, etal., 1993. Science 261: 1303; Carrel let a/., \994.Angew. Chem, Int. Ed, Engl 33: 
5 2059;CareIl,e/a/., l994.Angew. Chem. Int. Ed. Engl. 33: 2061; and Gallop, etal, 1994.7. 
Med. Chem. 37: 1233. 

Libraries of compounds may be presented in solution (e.g., Houghten, 1992. 
Biotechniques 13: 412-421), or on beads (Lam, 1991. Nature 354: 82-84), on chips (Fodor, 
1993. Nature 364: 555-556), bacteria (Ladner, U.S. Patent No. 5,223,409), spores (Ladner, 

10 U.S. Patent 5,233,409), plasmids (Cull, et al, 1992. Proc. Natl Acad ScL USA 89: 

1865-1869) or on phage (Scott and Smith, 1990. Science 249: 386-390; Devlin, 1990. Science 
249: 404-406; Cwirla, et al. 9 1990. Proc. Natl Acad ScL U.S.A. 87: 6378-6382; Felici, 1991 . 
J. Mol Biol 222: 301-310; Ladner, U.S. Patent No. 5,233,409.). 

In one embodiment, an assay is a cell-based assay in which a cell which expresses a 

1 5 membrane-bound form of FCTRX protein, or a biologically-active portion thereof, on the cell 
surface is contacted with a test compound and the ability of the test compound to bind to an 
FCTRX protein determined. The cell, for example, can of mammalian origin or a yeast cell. 
Determining the ability of the test compound to bind to the FCTRX protein can be 
accomplished, for example, by coupling the test compound with a radioisotope or enzymatic 

20 label such that binding of the test compound to the FCTRX protein or biologically-active 
portion thereof can be determined by detecting the labeled compound in a complex. For 
example, test compounds can be labeled with 125 1, 35 S, 14 C, or 3 H, either directly or indirectly, 
and the radioisotope detected by direct counting of radioemission or by scintillation counting. 
Alternatively, test compounds can be enzymatically-labeled with, for example, horseradish 

25 peroxidase, alkaline phosphatase, or luciferase, and the enzymatic label detected by 

determination of conversion of an appropriate substrate to product. In one embodiment, the 
assay comprises contacting a cell which expresses a membrane-bound form of FCTRX 
protein, or a biologically-active portion thereof, on the cell surface with a known compound 
which binds FCTRX to form an assay mixture, contacting the assay mixture with a test 

30 compound, and determining the ability of the test compound to interact with an FCTRX 
protein, wherein determining the ability of the test compound to interact with an FCTRX 
protein comprises determining the ability of the test compound to preferentially bind to 
FCTRX protein or a biologically-active portion thereof as compared to the known compound. 
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In another embodiment, an assay is a cell-based assay comprising contacting a cell 
expressing a membrane-bound form of FCTRX protein, or a biologically-active portion 
thereof, on the cell surface with a test compound and determining the ability of the test 
compound to modulate (e.g., stimulate or inhibit) the activity of the FCTRX protein or 
5 biologically-active portion thereof. Determining the ability of the test compound to modulate 
the activity of FCTRX or a biologically-active portion thereof can be accomplished, for 
example, by determining the ability of the FCTRX protein to bind to or interact with an 
FCTRX target molecule. As used herein, a "target molecule" is a molecule with which an 
FCTRX protein binds or interacts in nature, for example, a molecule on the surface of a cell 

10 which expresses an FCTRX interacting protein, a molecule on the surface of a second cell, a 
molecule in the extracellular milieu, a molecule associated with the internal surface of a cell 
membrane or a cytoplasmic molecule. An FCTRX target molecule can be a non-FCTRX 
molecule or an FCTRX protein or polypeptide of the invention. In one embodiment, an 
FCTRX target molecule is a component of a signal transduction pathway that facilitates 

15 transduction of an extracellular signal (e.g. a signal generated by binding of a compound to a 
membrane-bound FCTRX molecule) through the cell membrane and into the cell. The target, 
for example, can be a second intercellular protein that has catalytic activity or a protein that 
facilitates the association of downstream signaling molecules with FCTRX. 

Determining the ability of the FCTRX protein to bind to or interact with an FCTRX 

20 target molecule can be accomplished by one of the methods described above for determining 
direct binding. In one embodiment, determining the ability of the FCTRX protein to bind to 
or interact with an FCTRX target molecule can be accomplished by determining the activity 
of the target molecule. For example, the activity of the target molecule can be determined by 
detecting induction of a cellular second messenger of the target (i.e. intracellular Ca 2+ , 

25 diacylglycerol, IP3, etc.), detecting catalytic/enzymatic activity of the target an appropriate 
substrate, detecting the induction of a reporter gene (comprising an FCTRX-responsive 
regulatory element operatively linked to a nucleic acid encoding a detectable marker, e.g., 
luciferase), or detecting a cellular response, for example, cell survival, cellular differentiation, 
or cell proliferation. 

30 In yet another embodiment, an assay of the invention is a cell-free assay comprising 

contacting an FCTRX protein or biologically-active portion thereof with a test compound and 
determining the ability of the test compound to bind to the FCTRX protein or biologically- 
active portion thereof. Binding of the test compound to the FCTRX protein can be 
determined either directly or indirectly as described above. In one such embodiment, the 
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assay comprises contacting the FCTRX protein or biologically-active portion thereof with a 
known compound which binds FCTRX to form an assay mixture, contacting the assay 
mixture with a test compound, and determining the ability of the test compound to interact 
with an FCTRX protein, wherein determining the ability of the test compound to interact with 
5 an FCTRX protein comprises determining the ability of the test compound to preferentially 
bind to FCTRX or biologically-active portion thereof as compared to the known compound. 

In still another embodiment, an assay is a cell-free assay comprising contacting 
FCTRX protein or biologically-active portion thereof with a test compound and determining 
the ability of the test compound to modulate (e.g. stimulate or inhibit) the activity of the 

10 FCTRX protein or biologically-active portion thereof. Determining the ability of the test 
compound to modulate the activity of FCTRX can be accomplished, for example, by 
determining the ability of the FCTRX protein to bind to an FCTRX target molecule by one of 
the methods described above for determining direct binding. In an alternative embodiment, 
determining the ability of the test compound to modulate the activity of FCTRX protein can 

15 be accomplished by determining the ability of the FCTRX protein further modulate an 

FCTRX target molecule. For example, the catalytic/enzymatic activity of the target molecule 
on an appropriate substrate can be determined as described, supra. 

In yet another embodiment, the cell-free assay comprises contacting the FCTRX 
protein or biologically-active portion thereof with a known compound which binds FCTRX 

20 protein to form an assay mixture, contacting the assay mixture with a test compound, and 
determining the ability of the test compound to interact with an FCTRX protein, wherein 
determining the ability of the test compound to interact with an FCTRX protein comprises 
determining the ability of the FCTRX protein to preferentially bind to or modulate the 
activity of an FCTRX target molecule. 

25 The cell-free assays of the invention are amenable to use of both the soluble form or 

the membrane-bound form of FCTRX protein. In the case of cell-free assays comprising the 
membrane-bound form of FCTRX protein, it may be desirable to utilize a solubilizing agent 
such that the membrane-bound form of FCTRX protein is maintained in solution. Examples 
of such solubilizing agents include non-ionic detergents such as n-octylglucoside, 

30 n-dodecylglucoside, n-dodecylmaltoside, octanoyl-N-methylglucamide, 
decanoyl-N-methylglucamide, Triton® X-100, Triton® X-l 14, Thesit®, 
Isotridecypoly(ethylene glycol ether) n , N-dodecyl--N,N-dimethyI-3-ammonio-l -propane 
sulfonate, 3-(3-cholamidopropyl) dimethylamminiol-1 -propane sulfonate (CHAPS), or 
3-(3-cholamidopropyl)dimethyIamminiol-2-hydroxy-l-propane sulfonate (CHAPSO). 
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In more than one embodiment of the above assay methods of the invention, it may be 
desirable to immobilize either FCTRX protein or its target molecule to facilitate separation of 
complexed from uncomplexed forms of one or both of the proteins, as well as to 
accommodate automation of the assay. Binding of a test compound to FCTRX protein, or 
5 interaction of FCTRX protein with a target molecule in the presence and absence of a 

candidate compound, can be accomplished in any vessel suitable for containing the reactants. 
Examples of such vessels include microtiter plates, test tubes, and micro-centrifuge tubes. In 
one embodiment, a fusion protein can be provided that adds a domain that allows one or both 
of the proteins to be bound to a matrix. For example, GST-FCTRX fusion proteins or GST- 

10 target fusion proteins can be adsorbed onto glutathione sepharose beads (Sigma Chemical, St. 
Louis, MO) or glutathione derivatized microtiter plates, that are then combined with the test 
compound or the test compound and either the non-adsorbed target protein or FCTRX 
protein, and the mixture is incubated under conditions conducive to complex formation (e.g., 
at physiological conditions for salt and pH). Following incubation, the beads or microtiter 

15 plate wells are washed to remove any unbound components, the matrix immobilized in the 
case of beads, complex determined either directly or indirectly, for example, as described, 
supra. Alternatively, the complexes can be dissociated from the matrix, and the level of 
FCTRX protein binding or activity determined using standard techniques. 

Other techniques for immobilizing proteins on matrices can also be used in the 

20 screening assays of the invention. For example, either the FCTRX protein or its target 

molecule can be immobilized utilizing conjugation of biotin and streptavidin. Biotinylated 
FCTRX protein or target molecules can be prepared from biotin-NHS 
(N-hydroxy-succinimide) using techniques well-known within the art (e.g., biotinylation kit, 
Pierce Chemicals, Rockford, 111.), and immobilized in the wells of streptavidin-coated 96 well 

25 plates (Pierce Chemical). Alternatively, antibodies reactive with FCTRX protein or target 
molecules, but which do not interfere with binding of the FCTRX protein to its target 
molecule, can be derivatized to the wells of the plate, and unbound target or FCTRX protein 
trapped in the wells by antibody conjugation. Methods for detecting such complexes, in 
addition to those described above for the GST-immobilized complexes, include 

30 immunodetection of complexes using antibodies reactive with the FCTRX protein or target 
molecule, as well as enzyme-linked assays that rely on detecting an enzymatic activity 
associated with the FCTRX protein or target molecule. 

In another embodiment, modulators of FCTRX protein expression are identified in a 
method wherein a cell is contacted with a candidate compound and the expression of FCTRX 
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mRNA or protein in the cell is determined. The level of expression of FCTRX mRNA or 
protein in the presence of the candidate compound is compared to the level of expression of 
FCTRX mRNA or protein in the absence of the candidate compound. The candidate 
compound can then be identified as a modulator of FCTRX mRNA or protein expression 
5 based upon this comparison. For example, when expression of FCTRX mRNA or protein is 
greater (i.e., statistically significantly greater) in the presence of the candidate compound than 
in its absence, the candidate compound is identified as a stimulator of FCTRX mRNA or 
protein expression. Alternatively, when expression of FCTRX mRNA or protein is less 
(statistically significantly less) in the presence of the candidate compound than in its absence, 

10 the candidate compound is identified as an inhibitor of FCTRX mRNA or protein expression. 
The level of FCTRX mRNA or protein expression in the cells can be determined by methods 
described herein for detecting FCTRX mRNA or protein. 

In yet another aspect of the invention, the FCTRX proteins can be used as "bait 
proteins" in a two-hybrid assay or three hybrid assay (see, e.g., U.S. Patent No. 5,283,3 1 7; 

15 Zervos, et ah, 1993. Cell 72: 223-232; Madura, et al, 1993. J. Biol Chem. 268: 

12046-12054; Bartel, et al, 1993. Biotechniques 14: 920-924; Iwabuchi, et al, 1993. 
Oncogene 8: 1693-1696; and Brent WO 94/10300), to identify other proteins that bind to or 
interact with FCTRX ("FCTRX-binding proteins" or "FCTRX-bp") and modulate FCTRX 
activity. Such FCTRX-binding proteins are also likely to be involved in the propagation of 

20 signals by the FCTRX proteins as, for example, upstream or downstream elements of the 
FCTRX pathway. 

The two-hybrid system is based on the modular nature of most transcription factors, 
which consist of separable DNA-binding and activation domains. Briefly, the assay utilizes 
two different DNA constructs. In one construct, the gene that codes for FCTRX is fused to a 

25 gene encoding the DNA binding domain of a known transcription factor (e.g., GAL-4). In 
the other construct, a DNA sequence, from a library of DNA sequences, that encodes an 
unidentified protein ("prey" or "sample") is fused to a gene that codes for the activation 
domain of the known transcription factor. If the "bait" and the "prey" proteins are able to 
interact, in vivo, forming an FCTRX-dependent complex, the DNA-binding and activation 

30 domains of the transcription factor are brought into close proximity. This proximity allows 
transcription of a reporter gene (e.g., LacZ) that is operably linked to a transcriptional 
regulatory site responsive to the transcription factor. Expression of the reporter gene can be 
detected and cell colonies containing the functional transcription factor can be isolated and 
used to obtain the cloned gene that encodes the protein which interacts with FCTRX. 
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The invention further pertains to novel agents identified by the aforementioned 
screening assays and uses thereof for treatments as described herein. 

Detection Assays 

Portions or fragments of the cDNA sequences identified herein (and the 
5 corresponding complete gene sequences) can be used in numerous ways as polynucleotide 
reagents. By way of example, and not of limitation, these sequences can be used to: (0 map 
their respective genes on a chromosome; and, thus, locate gene regions associated with 
genetic disease; (//) identify an individual from a minute biological sample (tissue typing); 
and (///) aid in forensic identification of a biological sample. Some of these applications are 
1 0 described in the subsections, below. 

Chromosome Mapping 

Once the sequence (or a portion of the sequence) of a gene has been isolated, this 
sequence can be used to map the location of the gene on a chromosome. This process is 
called chromosome mapping. Accordingly, portions or fragments of the FCTRX sequences, 

15 SEQ ID NOS:l, 3, 5, 7, 9, 10, 11, 12, 14, 16, 18, 20, 22, and 24, or fragments or derivatives 
thereof, can be used to map the location of the FCTRX genes, respectively, on a 
chromosome. The mapping of the FCTRX sequences to chromosomes is an important first 
step in correlating these sequences with genes associated with disease. 

Briefly, FCTRX genes can be mapped to chromosomes by preparing PCR primers 

20 (preferably 15-25 bp in length) from the FCTRX sequences. Computer analysis of the 

FCTRX, sequences can be used to rapidly select primers that do not span more than one exon 
in the genomic DNA, thus complicating the amplification process. These primers can then be 
used for PCR screening of somatic cell hybrids containing individual human chromosomes. 
Only those hybrids containing the human gene corresponding to the FCTRX sequences will 

25 yield an amplified fragment. 

Somatic cell hybrids are prepared by fusing somatic cells from different mammals 
(e.g., human and mouse cells). As hybrids of human and mouse cells grow and divide, they 
gradually lose human chromosomes in random order, but retain the mouse chromosomes. By 
using media in which mouse cells cannot grow, because they lack a particular enzyme, but in 

30 which human cells can, the one human chromosome that contains the gene encoding the 

needed enzyme will be retained. By using various media, panels of hybrid cell lines can be 
established. Each cell line in a panel contains either a single human chromosome or a small 
number of human chromosomes, and a full set of mouse chromosomes, allowing easy 
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mapping of individual genes to specific human chromosomes. See, e.g., D'Eustachio, et al., 
1983. Science 220: 919-924. Somatic cell hybrids containing only fragments of human 
chromosomes can also be produced by using human chromosomes with translocations and 
deletions. 

5 PCR mapping of somatic cell hybrids is a rapid procedure for assigning a particular 

sequence to a particular chromosome. Three or more sequences can be assigned per day 
using a single thermal cycler. Using the FCTRX sequences to design oligonucleotide 
primers, sub-localization can be achieved with panels of fragments from specific 
chromosomes. 

10 Fluorescence in situ hybridization (FISH) of a DNA sequence to a metaphase 

chromosomal spread can further be used to provide a precise chromosomal location in one 
step. Chromosome spreads can be made using cells whose division has been blocked in 
metaphase by a chemical like colcemid that disrupts the mitotic spindle. The chromosomes 
can be treated briefly with trypsin, and then stained with Giemsa. A pattern of light and dark 

1 5 bands develops on each chromosome, so that the chromosomes can be identified individually. 
The FISH technique can be used with a DNA sequence as short as 500 or 600 bases. 
However, clones larger than 1,000 bases have a higher likelihood of binding to a unique 
chromosomal location with sufficient signal intensity for simple detection. Preferably 1,000 
bases, and more preferably 2,000 bases, will suffice to get good results at a reasonable 

20 amount of time. For a review of this technique, see, Verma, et al. 9 Human Chromosomes: 
A Manual of Basic Techniques (Pergamon Press, New York 1988). 

Reagents for chromosome mapping can be used individually to mark a single 
chromosome or a single site on that chromosome, or panels of reagents can be used for 
marking multiple sites and/or multiple chromosomes. Reagents corresponding to noncoding 

25 regions of the genes actually are preferred for mapping purposes. Coding sequences are more 
likely to be conserved within gene families, thus increasing the chance of cross hybridizations 
during chromosomal mapping. 

Once a sequence has been mapped to a precise chromosomal location, the physical 
position of the sequence on the chromosome can be correlated with genetic map data. Such 

30 data are found, e.g., in McKusick, Mendelian Inheritance in Man, available on-line 

through Johns Hopkins University Welch Medical Library). The relationship between genes 
and disease, mapped to the same chromosomal region, can then be identified through linkage 
analysis (co-inheritance of physically adjacent genes), described in, e.g., Egeland, etaL, 
1987. Nature, 325:783-787. 

168 15966-697 



Moreover, differences in the DNA sequences between individuals affected and 
unaffected with a disease associated with the FCTRX gene, can be determined. If a mutation 
is observed in some or all of the affected individuals but not in any unaffected individuals, 
then the mutation is likely to be the causative agent of the particular disease. Comparison of 
5 affected and unaffected individuals generally involves first looking for structural alterations 
in the chromosomes, such as deletions or translocations that are visible from chromosome 
spreads or detectable using PGR based on that DNA sequence. Ultimately, complete 
sequencing of genes from several individuals can be performed to confirm the presence of a 
mutation and to distinguish mutations from polymorphisms. 

10 Tissue Typing 

The FCTRX sequences of the invention can also be used to identify individuals from 
minute biological samples. In this technique, an individual's genomic DNA is digested with 
one or more restriction enzymes, and probed on a Southern blot to yield unique bands for 
identification. The sequences of the invention are useful as additional DNA markers for 

15 RFLP ("restriction fragment length polymorphisms," described in U.S. Patent No. 
5,272,057). 

Furthermore, the sequences of the invention can be used to provide an alternative 
technique that determines the actual base-by-base DNA sequence of selected portions of an 
individual's genome. Thus, the FCTRX sequences described herein can be used to prepare 

20 two PCR primers from the 5'- and 3'-termini of the sequences. These primers can then be 
used to amplify an individual's DNA and subsequently sequence it. 

Panels of corresponding DNA sequences from individuals, prepared in this manner, 
can provide unique individual identifications, as each individual will have a unique set of 
such DNA sequences due to allelic differences. The sequences of the invention can be used 

25 to obtain such identification sequences from individuals and from tissue. The FCTRX 
sequences of the invention uniquely represent portions of the human genome. Allelic 
variation occurs to some degree in the coding regions of these sequences, and to a greater 
degree in the noncoding regions. It is estimated that allelic variation between individual 
humans occurs with a frequency of about once per each 500 bases. Much of the allelic 

30 variation is due to single nucleotide polymorphisms (SNPs), which include restriction 
fragment length polymorphisms (RFLPs). 

Each of the sequences described herein can, to some degree, be used as a standard 
against which DNA from an individual can be compared for identification purposes. Because 
greater numbers of polymorphisms occur in the noncoding regions, fewer sequences are 
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necessary to differentiate individuals. The noncoding sequences can comfortably provide 
positive individual identification with a panel of perhaps 10 to 1,000 primers that each yield a 
noncoding amplified sequence of 100 bases. If predicted coding sequences, such as those in 
SEQ ID NOS:l, 3, 5, 7, 9, 10, 1 1, 12, 14, 16, 18, 20, 22, and 24, are used, a more appropriate 
5 number of primers for positive individual identification would be 500-2,000. 
Predictive Medicine 

The invention also pertains to the field of predictive medicine in which diagnostic 
assays, prognostic assays, pharmacogenomics, and monitoring clinical trials are used for 
prognostic (predictive) purposes to thereby treat an individual prophylactically. Accordingly, 

10 one aspect of the invention relates to diagnostic assays for determining FCTRX protein 
and/or nucleic acid expression as well as FCTRX activity, in the context of a biological 
sample (e.g., blood, serum, cells, tissue) to thereby determine whether an individual is 
afflicted with a disease or disorder, or is at risk of developing a disorder, associated with 
aberrant FCTRX expression or activity. The disorders include Also within the scope of the 

1 5 invention is the use of a Therapeutic in the manufacture of a medicament for treating or 

preventing disorders or syndromes including, e.g., Colorectal cancer, adenomatous polyposis 
coli, myelogenous leukemia, congenital ceonatal alloimmune thrombocytopenia, multiple 
human solid malignancies, malignant ovarian tumours particularly at the interface between 
epithelia and stroma, malignant brain tumors, mammary tumors, human gliomas, 

20 astrocytomas, mixed glioma/astrocytomas, renal cells carcinoma, breast adenocarcinoma, 
ovarian cancer, melanomas, renal cell carcinoma , clear cell and granular cell carcinomas, 
autocrine/paracrine stimulation of tumor cell proliferation, autocrine/paracrine stimulation of 
tumor cell survival and tumor cell resistance to cytotoxic therapy, paranechmal and basement 
membrane invasion and motility of tumor cells thereby contributing to metastasis, tumor- 

25 mediated immunosuppression of T-cell mediated immune effector cells and pathways 
resulting in tumor escape from immune surveilance, neurological disorders, 
neurodegenerative disorders, nerve trauma, familial myelodysplastic syndrome, Charcot- 
Marie-Tooth neuropathy, demyelinating Gardner syndrome, familial myelodysplastic 
syndrome; mental health conditions, immunological disorders, allergy and infection, asthma, 

30 bronchial asthma, Avellino type eosinophilia, lung diseases, reproductive disorders, male 
infertility, female reproductive system disorders, male and female reproductive diseases, 
hemangioma, deafness, glycoprotein la deficiency, desmoid disease, turcot syndrome, liver 
cirrhosis, hepatitis C, gastric disorders, pancreatic diseases like diabetes, Schistosoma 
mansoni infection, Spinocerebellar ataxia, Plasmodium falciparum parasitemia, Corneal 
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dystrophy -Groenouw type I, Corneal dystrophy - lattice type I, and Reis-Bucklers corneal 
dystrophy. The invention also provides for prognostic (or predictive) assays for determining 
whether an individual is at risk of developing a disorder associated with FCTRX protein, 
nucleic acid expression or activity. For example, mutations in an FCTRX gene can be 
5 assayed in a biological sample. Such assays can be used for prognostic or predictive purpose 
to thereby prophylactically treat an individual prior to the onset of a disorder characterized by 
or associated with FCTRX protein, nucleic acid expression, or biological activity. 

Another aspect of the invention provides methods for determining FCTRX protein, 
nucleic acid expression or activity in an individual to thereby select appropriate therapeutic or 
10 prophylactic agents for that individual (referred to herein as "pharmacogenomics"). 
Pharmacogenomics allows for the selection of agents (e.g., drugs) for therapeutic or 
prophylactic treatment of an individual based on the genotype of the individual (e.g., the 
q genotype of the individual examined to determine the ability of the individual to respond to a 

r? particular agent.) 

O 1 5 Yet another aspect of the invention pertains to monitoring the influence of agents 

rT (e g-, drugs, compounds) on the expression or activity of FCTRX in clinical trials. 

y3 These and other agents are described in further detail in the following sections. 

™ Diagnostic Assays 

M 1 An exemplary method for detecting the presence or absence of FCTRX in a biological 

S 20 sample involves obtaining a biological sample from a test subject and contacting the 
W biological sample with a compound or an agent capable of detecting FCTRX protein or 

Q nucleic acid (e.g., mRNA, genomic DNA) that encodes FCTRX protein such that the 

presence of FCTRX is detected in the biological sample. An agent for detecting FCTRX 
mRNA or genomic DNA is a labeled nucleic acid probe capable of hybridizing to FCTRX 
25 mRNA or genomic DNA. The nucleic acid probe can be, for example, a full-length FCTRX 
nucleic acid, such as the nucleic acid of SEQIDNOS:l, 3, 5, 7, 9, 10, 11, 12, 14, 16, 18, 20, 
22, and 24, or a portion thereof, such as an oligonucleotide of at least 15, 30, 50, 100, 250 or 
500 nucleotides in length and sufficient to specifically hybridize under stringent conditions to 
FCTRX mRNA or genomic DNA. Other suitable probes for use in the diagnostic assays of 
30 the invention are described herein. 

An agent for detecting FCTRX protein is an antibody capable of binding to FCTRX 
protein, preferably an antibody with a detectable label. Antibodies can be polyclonal, or 
more preferably, monoclonal. An intact antibody, or a fragment thereof (e.g., Fab or F(ab')2) 
can be used. The term "labeled", with regard to the probe or antibody, is intended to 
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encompass direct labeling of the probe or antibody by coupling (i.e., physically linking) a 
detectable substance to the probe or antibody, as well as indirect labeling of the probe or 
antibody by reactivity with another reagent that is directly labeled. Examples of indirect 
labeling include detection of a primary antibody using a fluorescently-labeled secondary 
antibody and end-labeling of a DNA probe with biotin such that it can be detected with 
fluorescently-labeled streptavidin. The term "biological sample" is intended to include 
tissues, cells and biological fluids isolated from a subject, as well as tissues, cells and fluids 
present within a subject. That is, the detection method of the invention can be used to detect 
FCTRX mRNA, protein, or genomic DNA in a biological sample in vitro as well as in vivo. 
For example, in vitro techniques for detection of FCTRX mRNA include Northern 
hybridizations and in situ hybridizations. In vitro techniques for detection of FCTRX protein 
include enzyme linked immunosorbent assays (ELISAs), Western blots, 
immunoprecipitations, and immunofluorescence. In vitro techniques for detection of FCTRX 
genomic DNA include Southern hybridizations. Furthermore, in vivo techniques for 
detection of FCTRX protein include introducing into a subject a labeled anti-FCTRX 
antibody. For example, the antibody can be labeled with a radioactive marker whose 
presence and location in a subject can be detected by standard imaging techniques. 

In one embodiment, the biological sample contains protein molecules from the test 
subject. Alternatively, the biological sample can contain mRNA molecules from the test 
subject or genomic DNA molecules from the test subject. A preferred biological sample is a 
peripheral blood leukocyte sample isolated by conventional means from a subject. 

In another embodiment, the methods further involve obtaining a control biological 
sample from a control subject, contacting the control sample with a compound or agent 
capable of detecting FCTRX protein, mRNA, or genomic DNA, such that the presence of 
FCTRX protein, mRNA or genomic DNA is detected in the biological sample, and 
comparing the presence of FCTRX protein, mRNA or genomic DNA in the control sample 
with the presence of FCTRX protein, mRNA or genomic DNA in the test sample. 

The invention also encompasses kits for detecting the presence of FCTRX in a 
biological sample. For example, the kit can comprise: a labeled compound or agent capable 
of detecting FCTRX protein or mRNA in a biological sample; means for determining the 
amount of FCTRX in the sample; and means for comparing the amount of FCTRX in the 
sample with a standard. The compound or agent can be packaged in a suitable container. 
The kit can further comprise instructions for using the kit to detect FCTRX protein or nucleic 
acid. 
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Prognostic Assays 

The diagnostic methods described herein can furthermore be utilized to identify 
subjects having or at risk of developing a disease or disorder associated with aberrant FCTRX 
expression or activity. For example, the assays described herein, such as the preceding 
5 diagnostic assays or the following assays, can be utilized to identify a subject having or at 
risk of developing a disorder associated with FCTRX protein, nucleic acid expression or 
activity. Alternatively, the prognostic assays can be utilized to identify a subject having or at 
risk for developing a disease or disorder. Thus, the invention provides a method for 
identifying a disease or disorder associated with aberrant FCTRX expression or activity in 

1 0 which a test sample is obtained from a subject and FCTRX protein or nucleic acid {e.g., 

mRNA, genomic DNA) is detected, wherein the presence of FCTRX protein or nucleic acid 
is diagnostic for a subject having or at risk of developing a disease or disorder associated with 
aberrant FCTRX expression or activity. As used herein, a "test sample" refers to a biological 
sample obtained from a subject of interest. For example, a test sample can be a biological 

1 5 fluid (e.g., serum), cell sample, or tissue. 

Furthermore, the prognostic assays described herein can be used to determine whether 
a subject can be administered an agent (e.g., an agonist, antagonist, peptidomimetic, protein, 
peptide, nucleic acid, small molecule, or other drug candidate) to treat a disease or disorder 
associated with aberrant FCTRX expression or activity. For example, such methods can be 

20 used to determine whether a subject can be effectively treated with an agent for a disorder. 
Thus, the invention provides methods for determining whether a subject can be effectively 
treated with an agent for a disorder associated with aberrant FCTRX expression or activity in 
which a test sample is obtained and FCTRX protein or nucleic acid is detected (e.g., wherein 
the presence of FCTRX protein or nucleic acid is diagnostic for a subject that can be 

25 administered the agent to treat a disorder associated with aberrant FCTRX expression or 
activity). 

The methods of the invention can also be used to detect genetic lesions in an FCTRX 
gene, thereby determining if a subject with the lesioned gene is at risk for a disorder 
characterized by aberrant cell proliferation and/or differentiation. In various embodiments, 
30 the methods include detecting, in a sample of cells from the subject, the presence or absence 
of a genetic lesion characterized by at least one of an alteration affecting the integrity of a 
gene encoding an FCTRX-protein, or the misexpression of the FCTRX gene. For example, 
such genetic lesions can be detected by ascertaining the existence of at least one of: (/) a 
deletion of one or more nucleotides from an FCTRX gene; (if) an addition of one or more 
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nucleotides to an FCTRX gene; (Hi) a substitution of one or more nucleotides of an FCTRX 
gene, (/v) a chromosomal rearrangement of an FCTRX gene; (v) an alteration in the level of a 
messenger RNA transcript of an FCTRX gene, (vi) aberrant modification of an FCTRX gene, 
such as of the methylation pattern of the genomic DNA, (v/7) the presence of a non-wild-type 
5 splicing pattern of a messenger RNA transcript of an FCTRX gene, (v//7) a non-wild-type 
level of an FCTRX protein, (ix) allelic loss of an FCTRX gene, and (jc) inappropriate 
post-translational modification of an FCTRX protein. As described herein, there are a large 
number of assay techniques known in the art which can be used for detecting lesions in an 
FCTRX gene. A preferred biological sample is a peripheral blood leukocyte sample isolated 
10 by conventional means from a subject. However, any biological sample containing nucleated 
cells may be used, including, for example, buccal mucosal cells. 

In certain embodiments, detection of the lesion involves the use of a probe/primer in a 
J polymerase chain reaction (PCR) (see, e.g., U.S. Patent Nos. 4,683,195 and 4,683,202), such 

5 as anchor PCR or RACE PCR, or, alternatively, in a ligation chain reaction (LCR) (see, e.g., 

q 1 5 Landegran, et a/., 1 988. Science 241 : 1 077-1 080; and Nakazawa, et ai, 1 994. Proc. Natl 
ifA Acad. Sci. USA 91 : 360-364), the latter of which can be particularly useful for detecting point 

fQ mutations in the FCTRX-gene (see, Abravaya, et aL, 1995. Nucl. Acids Res. 23: 675-682). 

: This method can include the steps of collecting a sample of cells from a patient, isolating 

Q nucleic acid (e.g., genomic, mRNA or both) from the cells of the sample, contacting the 

H: 20 nucleic acid sample with one or more primers that specifically hybridize to an FCTRX gene 
Q under conditions such that hybridization and amplification of the FCTRX gene (if present) 

r ~ occurs, and detecting the presence or absence of an amplification product, or detecting the 

size of the amplification product and comparing the length to a control sample. It is 
anticipated that PCR and/or LCR may be desirable to use as a preliminary amplification step 
25 in conjunction with any of the techniques used for detecting mutations described herein. 

Alternative amplification methods include: self sustained sequence replication (see, 
Guatelli, et a/., 1990. Proc. Natl. Acad. Sci. USA 87: 1874-1878), transcriptional 
amplification system (see, Kwoh, etai, 1989. Proc. Natl. Acad. Sci. USA 86: 1 173-1 177); 
Qp Replicase (see, Lizardi, et al, 1988. BioTechnology 6: 1 197), or any other nucleic acid 
30 amplification method, followed by the detection of the amplified molecules using techniques 
well known to those of skill in the art. These detection schemes are especially useful for the 
detection of nucleic acid molecules if such molecules are present in very low numbers. 
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In an alternative embodiment, mutations in an FCTRX gene from a sample cell can be 
identified by alterations in restriction enzyme cleavage patterns. For example, sample and 
control DNA is isolated, amplified (optionally), digested with one or more restriction 
endonucleases, and fragment length sizes are determined by gel electrophoresis and 
5 compared. Differences in fragment length sizes between sample and control DNA indicates 
mutations in the sample DNA. Moreover, the use of sequence specific ribozymes {see, e.g., 
U.S. Patent No. 5,493,531) can be used to score for the presence of specific mutations by 
development or loss of a ribozyme cleavage site. 

In other embodiments, genetic mutations in FCTRX can be identified by hybridizing a 

10 sample and control nucleic acids, e.g., DNA or RNA, to high-density arrays containing 
hundreds or thousands of oligonucleotides probes. See, e.g., Cronin, et al. 9 1996. Human 
Mutation 7: 244-255; Kozal, et al. 9 1996. Nat. Med. 2: 753-759. For example, genetic 
mutations in FCTRX can be identified in two dimensional arrays containing light-generated 
DNA probes as described in Cronin, et al., supra. Briefly, a first hybridization array of 

15 probes can be used to scan through long stretches of DNA in a sample and control to identify 
base changes between the sequences by making linear arrays of sequential overlapping 
probes. This step allows the identification of point mutations. This is followed by a second 
hybridization array that allows the characterization of specific mutations by using smaller, 
specialized probe arrays complementary to all variants or mutations detected. Each mutation 

20 array is composed of parallel probe sets, one complementary to the wild-type gene and the 
other complementary to the mutant gene. 

In yet another embodiment, any of a variety of sequencing reactions known in the art 
can be used to directly sequence the FCTRX gene and detect mutations by comparing the 
sequence of the sample FCTRX with the corresponding wild-type (control) sequence. 

25 Examples of sequencing reactions include those based on techniques developed by Maxim 
and Gilbert, 1977. Proc. Natl Acad. Sci. USA 74: 560 or Sanger, 1977. Proa Natl. Acad. Sci. 
USA 74: 5463. It is also contemplated that any of a variety of automated sequencing 
procedures can be utilized when performing the diagnostic assays (see, e.g., Naeve, et aL, 
1995. Biotechniques 19: 448), including sequencing by mass spectrometry (see, e.g., PCT 

30 International Publication No. WO 94/1 6 1 0 1 ; Cohen, et al, 1 996. Adv. Chromatography 36: 
127-162; and Griffin, etal, 1993. Appl. Biochem. Biotechnol. 38: 147-159). 

Other methods for detecting mutations in the FCTRX gene include methods in which 
protection from cleavage agents is used to detect mismatched bases in RNA/RNA or 
RNA/DNA heteroduplexes. See, e.g., Myers, et al., 1985. Science 230: 1242. In general, the 
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art technique of "mismatch cleavage" starts by providing heteroduplexes of formed by 
hybridizing (labeled) RNA or DNA containing the wild-type FCTRX sequence with 
potentially mutant RNA or DNA obtained from a tissue sample. The double-stranded 
duplexes are treated with an agent that cleaves single-stranded regions of the duplex such as 
5 which will exist due to basepair mismatches between the control and sample strands. For 
instance, RNA/DNA duplexes can be treated with RNase and DNA/DNA hybrids treated 
with Si nuclease to enzymatically digesting the mismatched regions. In other embodiments, 
either DNA/DNA or RNA/DNA duplexes can be treated with hydroxy lamine or osmium 
tetroxide and with piperidine in order to digest mismatched regions. After digestion of the 

10 mismatched regions, the resulting material is then separated by size on denaturing 

polyacrylamide gels to determine the site of mutation. See, e.g., Cotton, et al, 1988. Proc. 
Natl. Acad Sci. USA 85: 4397; Saleeba, et al, 1992. Methods Enzymol 217: 286-295. In an 
embodiment, the control DNA or RNA can be labeled for detection. 

In still another embodiment, the mismatch cleavage reaction employs one or more 

15 proteins that recognize mismatched base pairs in double-stranded DNA (so called "DNA 

mismatch repair" enzymes) in defined systems for detecting and mapping point mutations in 
FCTRX cDNAs obtained from samples of cells. For example, the mutY enzyme of E. coli 
cleaves A at G/A mismatches and the thymidine DNA glycosylase from HeLa cells cleaves T 
at G/T mismatches. See, e.g., Hsu, et al, 199 4. Carcinogenesis 15: 1657-1662. According to 

20 an exemplary embodiment, a probe based on an FCTRX sequence, e.g., a wild-type FCTRX 
sequence, is hybridized to a cDNA or other DNA product from a test cell(s). The duplex is 
treated with a DNA mismatch repair enzyme, and the cleavage products, if any, can be 
detected from electrophoresis protocols or the like. See, e.g., U.S. Patent No. 5,459,039. 

In other embodiments, alterations in electrophoretic mobility will be used to identify 

25 mutations in FCTRX genes. For example, single strand conformation polymorphism (SSCP) 
may be used to detect differences in electrophoretic mobility between mutant and wild type 
nucleic acids. See, e.g., Orita, et al, 1989. Proc. Natl Acad. Sci. USA: 86: 2766; Cotton, 
1993. Mutat. Res. 285: 125-144; Hayashi, 1992. Genet. Anal Tech. Appl. 9: 73-79. 
Single-stranded DNA fragments of sample and control FCTRX nucleic acids will be 

30 denatured and allowed to renature. The secondary structure of single-stranded nucleic acids 
varies according to sequence, the resulting alteration in electrophoretic mobility enables the 
detection of even a single base change. The DNA fragments may be labeled or detected with 
labeled probes. The sensitivity of the assay may be enhanced by using RNA (rather than 
DNA), in which the secondary structure is more sensitive to a change in sequence. In one 
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embodiment, the subject method utilizes heteroduplex analysis to separate double stranded 
heteroduplex molecules on the basis of changes in electrophoretic mobility. See, e.g., Keen, 
etal, 1991. Trends Genet. 7: 5. 

In yet another embodiment, the movement of mutant or wild-type fragments in 
polyacrylamide gels containing a gradient of denaturant is assayed using denaturing gradient 
gel electrophoresis (DGGE). See, e.g., Myers, et al, 1985. Nature 313: 495. When DGGE is 
used as the method of analysis, DNA will be modified to insure that it does not completely 
denature, for example by adding a GC clamp of approximately 40 bp of high-melting 
GC-rich DNA by PCR. In a further embodiment, a temperature gradient is used in place of a 
denaturing gradient to identify differences in the mobility of control and sample DNA. See, 
e.g., Rosenbaum and Reissner, 1987. Biophys. Chem. 265: 12753. 

Examples of other techniques for detecting point mutations include, but are not 
limited to, selective oligonucleotide hybridization, selective amplification, or selective primer 
extension. For example, oligonucleotide primers may be prepared in which the known 
mutation is placed centrally and then hybridized to target DNA under conditions that permit 
hybridization only if a perfect match is found. See, e.g., Saiki, et al, 1986. Nature 324: 163; 
Saiki, et a/., 1989. Proc. Natl Acad. Sci. USA 86: 6230. Such allele specific oligonucleotides 
are hybridized to PCR amplified target DNA or a number of different mutations when the 
oligonucleotides are attached to the hybridizing membrane and hybridized with labeled target 
DNA. 

Alternatively, allele specific amplification technology that depends on selective PCR 
amplification may be used in conjunction with the instant invention. Oligonucleotides used 
as primers for specific amplification may carry the mutation of interest in the center of the 
molecule (so that amplification depends on differential hybridization; see, e.g., Gibbs, et al, 
1989. Nucl. Acids Res. 17: 2437-2448) or at the extreme 3 f -terminus of one primer where, 
under appropriate conditions, mismatch can prevent, or reduce polymerase extension (see, 
e.g., Prossner, 1993. Tibtech. 1 1 : 238). In addition it may be desirable to introduce a novel 
restriction site in the region of the mutation to create cleavage-based detection. See, e.g., 
Gasparini, et al, 1992. Mol Cell Probes 6:1. It is anticipated that in certain embodiments 
amplification may also be performed using Taq ligase for amplification. See, e.g., Barany, 
1991 . Proc. Natl Acad. Sci. USA 88: 189. In such cases, ligation will occur only if there is a 
perfect match at the 3 f -terminus of the 5' sequence, making it possible to detect the presence 
of a known mutation at a specific site by looking for the presence or absence of amplification. 
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The methods described herein may be performed, for example, by utilizing 
pre-packaged diagnostic kits comprising at least one probe nucleic acid or antibody reagent 
described herein, which may be conveniently used, e.g., in clinical settings to diagnose 
patients exhibiting symptoms or family history of a disease or illness involving an FCTRX 
5 gene. 

Furthermore, any cell type or tissue, preferably peripheral blood leukocytes, in which 
FCTRX is expressed may be utilized in the prognostic assays described herein. However, any 
biological sample containing nucleated cells may be used, including, for example, buccal 
mucosal cells. 

10 Pharmacogenomics 

Agents, or modulators that have a stimulatory or inhibitory effect on FCTRX activity 
(e.g., FCTRX gene expression), as identified by a screening assay described herein can be 
administered to individuals to treat (prophylactically or therapeutically) disorders (The 
disorders include metabolic disorders, Also within the scope of the invention is the use of a 

1 5 Therapeutic in the manufacture of a medicament for treating or preventing disorders or 
syndromes including, e.g., Colorectal cancer, adenomatous polyposis coli, myelogenous 
leukemia, congenital ceonatal alloimmune thrombocytopenia, multiple human solid 
malignancies, malignant ovarian tumours particularly at the interface between epithelia and 
stroma, malignant brain tumors, mammary tumors, human gliomas, astrocytomas, mixed 

20 glioma/astrocytomas, renal cells carcinoma, breast adenocarcinoma, ovarian cancer, 

melanomas, renal cell carcinoma , clear cell and granular cell carcinomas, autocrine/paracrine 
stimulation of tumor cell proliferation, autocrine/paracrine stimulation of tumor cell survival 
and tumor cell resistance to cytotoxic therapy, paranechmal and basement membrane 
invasion and motility of tumor cells thereby contributing to metastasis, tumor-mediated 

25 immunosuppression of T-cell mediated immune effector cells and pathways resulting in 

tumor escape from immune surveilance, neurological disorders, neurodegenerative disorders, 
nerve trauma, familial myelodysplastic syndrome, Charcot-Marie-Tooth neuropathy, 
demyelinating Gardner syndrome, familial myelodysplastic syndrome; mental health 
conditions, immunological disorders, allergy and infection, asthma, bronchial asthma, 

30 Avellino type eosinophilia, lung diseases, reproductive disorders, male infertility, female 
reproductive system disorders, male and female reproductive diseases, hemangioma, 
deafness, glycoprotein la deficiency, desmoid disease, turcot syndrome, liver cirrhosis, 
hepatitis C, gastric disorders, pancreatic diseases like diabetes, Schistosoma mansoni 
infection, Spinocerebellar ataxia, Plasmodium falciparum parasitemia, Corneal dystrophy - 
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Groenouw type I, Corneal dystrophy - lattice type I, and Reis-Bucklers corneal dystrophy) In 
conjunction with such treatment, the pharmacogenomics (i.e., the study of the relationship 
between an individual's genotype and that individual's response to a foreign compound or 
drug) of the individual may be considered. Differences in metabolism of therapeutics can lead 
5 to severe toxicity or therapeutic failure by altering the relation between dose and blood 
concentration of the pharmacologically active drug. Thus, the pharmacogenomics of the 
individual permits the selection of effective agents (e.g., drugs) for prophylactic or 
therapeutic treatments based on a consideration of the individual's genotype. Such 
pharmacogenomics can further be used to determine appropriate dosages and therapeutic 

10 regimens. Accordingly, the activity of FCTRX protein, expression of FCTRX nucleic acid, or 
mutation content of FCTRX genes in an individual can be determined to thereby select 
appropriate agent(s) for therapeutic or prophylactic treatment of the individual. 

Pharmacogenomics deals with clinically significant hereditary variations in the 
response to drugs due to altered drug disposition and abnormal action in affected persons. 

15 See e.g., Eichelbaum, 1996. Clin. Exp. Pharmacol. Physiol., 23: 983-985; Linder, 1997. Clin. 
Chem., 43: 254-266. In general, two types of pharmacogenetic conditions can be 
differentiated. Genetic conditions transmitted as a single factor altering the way drugs act on 
the body (altered drug action) or genetic conditions transmitted as single factors altering the 
way the body acts on drugs (altered drug metabolism). These pharmacogenetic conditions 

20 can occur either as rare defects or as polymorphisms. For example, glucose-6-phosphate 
dehydrogenase (G6PD) deficiency is a common inherited enzymopathy in which the main 
clinical complication is hemolysis after ingestion of oxidant drugs (anti-malarials, 
sulfonamides, analgesics, nitrofurans) and consumption of fava beans. 

As an illustrative embodiment, the activity of drug metabolizing enzymes is a major 

25 determinant of both the intensity and duration of drug action. The discovery of genetic 
polymorphisms of drug metabolizing enzymes (e.g., N-acetyltransferase 2 (NAT 2) and 
cytochrome P450 enzymes CYP2D6 and CYP2C19) has provided an explanation as to why 
some patients do not obtain the expected drug effects or show exaggerated drug response and 
serious toxicity after taking the standard and safe dose of a drug. These polymorphisms are 

30 expressed in two phenotypes in the population, the extensive metabolizer (EM) and poor 
metabolizer (PM). The prevalence of PM is different among different populations. For 
example, the gene coding for CYP2D6 is highly polymorphic and several mutations have 
been identified in PM, which all lead to the absence of functional CYP2D6. Poor 
metabolizers of CYP2D6 and CYP2C19 quite frequently experience exaggerated drug 
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response and side effects when they receive standard doses. If a metabolite is the active 
therapeutic moiety, PM show no therapeutic response, as demonstrated for the analgesic 
effect of codeine mediated by its CYP2D6-formed metabolite morphine. At the other 
extreme are the so called ultra-rapid metabolizers who do not respond to standard doses. 
5 Recently, the molecular basis of ultra-rapid metabolism has been identified to be due to 
CYP2D6 gene amplification. 

Thus, the activity of FCTRX protein, expression of FCTRX nucleic acid, or mutation 
content of FCTRX genes in an individual can be determined to thereby select appropriate 
agent(s) for therapeutic or prophylactic treatment of the individual. In addition, 

10 pharmacogenetic studies can be used to apply genotyping of polymorphic alleles encoding 
drug-metabolizing enzymes to the identification of an individual's drug responsiveness 
phenotype. This knowledge, when applied to dosing or drug selection, can avoid adverse 
reactions or therapeutic failure and thus enhance therapeutic or prophylactic efficiency when 
treating a subject with an FCTRX modulator, such as a modulator identified by one of the 

15 exemplary screening assays described herein. 

Monitoring of Effects During Clinical Trials 

Monitoring the influence of agents (e.g., drugs, compounds) on the expression or 
activity of FCTRX (e.g., the ability to modulate aberrant cell proliferation and/or 
differentiation) can be applied not only in basic drug screening, but also in clinical trials. For 

20 example, the effectiveness of an agent determined by a screening assay as described herein to 
increase FCTRX gene expression, protein levels, or upregulate FCTRX activity, can be 
monitored in clinical trails of subjects exhibiting decreased FCTRX gene expression, protein 
levels, or downregulated FCTRX activity. Alternatively, the effectiveness of an agent 
determined by a screening assay to decrease FCTRX gene expression, protein levels, or 

25 downregulate FCTRX activity, can be monitored in clinical trails of subjects exhibiting 

increased FCTRX gene expression, protein levels, or upregulated FCTRX activity. In such 
clinical trials, the expression or activity of FCTRX and, preferably, other genes that have 
been implicated in, for example, a cellular proliferation or immune disorder can be used as a 
"read out" or markers of the immune responsiveness of a particular cell. 

30 By way of example, and not of limitation, genes, including FCTRX, that are 

modulated in cells by treatment with an agent (e.g., compound, drug or small molecule) that 
modulates FCTRX activity (e.g., identified in a screening assay as described herein) can be 
identified. Thus, to study the effect of agents on cellular proliferation disorders, for example, 
in a clinical trial, cells can be isolated and RNA prepared and analyzed for the levels of 
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expression of FCTRX and other genes implicated in the disorder. The levels of gene 
expression (i.e., a gene expression pattern) can be quantified by Northern blot analysis or 
RT-PCR, as described herein, or alternatively by measuring the amount of protein produced, 
by one of the methods as described herein, or by measuring the levels of activity of FCTRX 
or other genes. In this manner, the gene expression pattern can serve as a marker, indicative 
of the physiological response of the cells to the agent. Accordingly, this response state may 
be determined before, and at various points during, treatment of the individual with the agent. 

In one embodiment, the invention provides a method for monitoring the effectiveness 
of treatment of a subject with an agent (e.g., an agonist, antagonist, protein, peptide, 
peptidomimetic, nucleic acid, small molecule, or other drug candidate identified by the 
screening assays described herein) comprising the steps of (/) obtaining a pre-administration 
sample from a subject prior to administration of the agent; (//) detecting the level of 
expression of an FCTRX protein, mRNA, or genomic DNA in the preadministration sample; 
(///) obtaining one or more post-administration samples from the subject; (/V) detecting the 
level of expression or activity of the FCTRX protein, mRNA, or genomic DNA in the 
post-administration samples; (v) comparing the level of expression or activity of the FCTRX 
protein, mRNA, or genomic DNA in the pre-administration sample with the FCTRX protein, 
mRNA, or genomic DNA in the post administration sample or samples; and (vi) altering the 
administration of the agent to the subject accordingly. For example, increased administration 
of the agent may be desirable to increase the expression or activity of FCTRX to higher levels 
than detected, i.e., to increase the effectiveness of the agent. Alternatively, decreased 
administration of the agent may be desirable to decrease expression or activity of FCTRX to 
lower levels than detected, i.e., to decrease the effectiveness of the agent. 

Methods of Treatment 

The invention provides for both prophylactic and therapeutic methods of treating a 
subject at risk of (or susceptible to) a disorder or having a disorder associated with aberrant 
FCTRX expression or activity. The disorders include cardiomyopathy, atherosclerosis, 
hypertension, congenital heart defects, aortic stenosis, atrial septal defect (ASD), 
atrioventricular (A-V) canal defect, ductus arteriosus, pulmonary stenosis, subaortic stenosis, 
ventricular septal defect (VSD), valve diseases, tuberous sclerosis, scleroderma, obesity, 
transplantation, adrenoleukodystrophy, congenital adrenal hyperplasia, prostate cancer, 
neoplasm; adenocarcinoma, lymphoma, uterus cancer, fertility, hemophilia, 
hypercoagulation, idiopathic thrombocytopenic purpura, immunodeficiencies, graft versus 
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host disease, AIDS, bronchial asthma, Crohn's disease; multiple sclerosis, treatment of 
Albright Hereditary Ostoeodystrophy, and other diseases, disorders and conditions of the like. 

These methods of treatment will be discussed more fully, below. 

Disease and Disorders 

5 Diseases and disorders that are characterized by increased (relative to a subject not 

suffering from the disease or disorder) levels or biological activity may be treated with 
Therapeutics that antagonize (i.e., reduce or inhibit) activity. Therapeutics that antagonize 
activity may be administered in a therapeutic or prophylactic manner. Therapeutics that may 
be utilized include, but are not limited to: (/) an aforementioned peptide, or analogs, 

10 derivatives, fragments or homologs thereof; (ii) antibodies to an aforementioned peptide; (Hi) 
nucleic acids encoding an aforementioned peptide; (zv) administration of antisense nucleic 
acid and nucleic acids that are "dysfunctional" (i.e., due to a heterologous insertion within the 
coding sequences of coding sequences to an aforementioned peptide) that are utilized to 
"knockout" endoggenous function of an aforementioned peptide by homologous 

15 recombination (see, e.g., Capecchi, 1989. Science 244: 1288-1292); or (v) modulators ( i.e., 
inhibitors, agonists and antagonists, including additional peptide mimetic of the invention or 
antibodies specific to a peptide of the invention) that alter the interaction between an 
aforementioned peptide and its binding partner. 

Diseases and disorders that are characterized by decreased (relative to a subject not 

20 suffering from the disease or disorder) levels or biological activity may be treated with 

Therapeutics that increase (i.e., are agonists to) activity. Therapeutics that upregulate activity 
may be administered in a therapeutic or prophylactic manner. Therapeutics that may be 
utilized include, but are not limited to, an aforementioned peptide, or analogs, derivatives, 
fragments or homologs thereof; or an agonist that increases bioavailability. 

25 Increased or decreased levels can be readily detected by quantifying peptide and/or 

RNA, by obtaining a patient tissue sample (e.g., from biopsy tissue) and assaying it in vitro 
for RNA or peptide levels, structure and/or activity of the expressed peptides (or mRNAs of 
an aforementioned peptide). Methods that are well-known within the art include, but are not 
limited to, immunoassays (e.g., by Western blot analysis, immunoprecipitation followed by 

30 sodium dodecyl sulfate (SDS) polyacrylamide gel electrophoresis, immunocytochemistry, 
etc.) and/or hybridization assays to detect expression of mRNAs (e.g., Northern assays, dot 
blots, in situ hybridization, and the like). 
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Prophylactic Methods 

In one aspect, the invention provides a method for preventing, in a subject, a disease 
or condition associated with an aberrant FCTRX expression or activity, by administering to 
the subject an agent that modulates FCTRX expression or at least one FCTRX activity. 
5 Subjects at risk for a disease that is caused or contributed to by aberrant FCTRX expression 
or activity can be identified by, for example, any or a combination of diagnostic or prognostic 
assays as described herein. Administration of a prophylactic agent can occur prior to the 
manifestation of symptoms characteristic of the FCTRX aberrancy, such that a disease or 
disorder is prevented or, alternatively, delayed in its progression. Depending upon the type 
10 of FCTRX aberrancy, for example, an FCTRX agonist or FCTRX antagonist agent can be 
used for treating the subject. The appropriate agent can be determined based on screening 
assays described herein. The prophylactic methods of the invention are further discussed in 
the following subsections. 

Therapeutic Methods 

15 Another aspect of the invention pertains to methods of modulating FCTRX expression 

or activity for therapeutic purposes. The modulatory method of the invention involves 
contacting a cell with an agent that modulates one or more of the activities of FCTRX protein 
activity associated with the cell. An agent that modulates FCTRX protein activity can be an 
agent as described herein, such as a nucleic acid or a protein, a naturally-occurring cognate 

20 ligand of an FCTRX protein, a peptide, an FCTRX peptidomimetic, or other small molecule. 
In one embodiment, the agent stimulates one or more FCTRX protein activity. Examples of 
such stimulatory agents include active FCTRX protein and a nucleic acid molecule encoding 
FCTRX that has been introduced into the cell. In another embodiment, the agent inhibits one 
or more FCTRX protein activity. Examples of such inhibitory agents include antisense 

25 FCTRX nucleic acid molecules and anti-FCTRX antibodies. These modulatory methods can 
be performed in vitro (e.g., by culturing the cell with the agent) or, alternatively, in vivo (e.g., 
by administering the agent to a subject). As such, the invention provides methods of treating 
an individual afflicted with a disease or disorder characterized by aberrant expression or 
activity of an FCTRX protein or nucleic acid molecule. In one embodiment, the method 

30 involves administering an agent (e.g., an agent identified by a screening assay described 
herein), or combination of agents that modulates (e.g., up-regulates or down-regulates) 
FCTRX expression or activity. In another embodiment, the method involves administering 
an FCTRX protein or nucleic acid molecule as therapy to compensate for reduced or aberrant 
FCTRX expression or activity. 
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Stimulation of FCTRX activity is desirable in situations in which FCTRX is 
abnormally downregulated and/or in which increased FCTRX activity is likely to have a 
beneficial effect. One example of such a situation is where a subject has a disorder 
characterized by aberrant cell proliferation and/or differentiation (e.g., cancer or immune 
5 associated disorders). Another example of such a situation is where the subject has a 
gestational disease (e.g., preclampsia). 

Determination of the Biological Effect of the Therapeutic 

In various embodiments of the invention, suitable in vitro or in vivo assays are 
performed to determine the effect of a specific Therapeutic and whether its administration is 

1 0 indicated for treatment of the affected tissue. 

In various specific embodiments, in vitro assays may be performed with 
representative cells of the type(s) involved in the patient's disorder, to determine if a given 
Therapeutic exerts the desired effect upon the cell type(s). Compounds for use in therapy 
may be tested in suitable animal model systems including, but not limited to rats, mice, 

15 chicken, cows, monkeys, rabbits, and the like, prior to testing in human subjects. Similarly, 
for in vivo testing, any of the animal model system known in the art may be used prior to 
administration to human subjects. 

Prophylactic and Therapeutic Uses of the Compositions of the Invention 

The FCTRX nucleic acids and proteins of the invention are useful in potential 
20 prophylactic and therapeutic applications implicated in a variety of disorders including, but 
not limited to: Also within the scope of the invention is the use of a Therapeutic in the 
manufacture of a medicament for treating or preventing disorders or syndromes including, 
e.g., Colorectal cancer, adenomatous polyposis coli, myelogenous leukemia, congenital 
ceonatal alloimmune thrombocytopenia, multiple human solid malignancies, malignant 
25 ovarian tumours particularly at the interface between epithelia and stroma, malignant brain 
tumors, mammary tumors, human gliomas, astrocytomas, mixed glioma/astrocytomas, renal 
cells carcinoma, breast adenocarcinoma, ovarian cancer, melanomas, renal cell carcinoma , 
clear cell and granular cell carcinomas, autocrine/paracrine stimulation of tumor cell 
proliferation, autocrine/paracrine stimulation of tumor cell survival and tumor cell resistance 
30 to cytotoxic therapy, paranechmal and basement membrane invasion and motility of tumor 
cells thereby contributing to metastasis, tumor-mediated immunosuppression of T-cell 
mediated immune effector cells and pathways resulting in tumor escape from immune 
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surveilance, neurological disorders, neurodegenerative disorders, nerve trauma, familial 
myelodysplastic syndrome, Charcot-Marie-Tooth neuropathy, demyelinating Gardner 
syndrome, familial myelodysplastic syndrome; mental health conditions, immunological 
disorders, allergy and infection, asthma, bronchial asthma, Avellino type eosinophilia, lung 
5 diseases, reproductive disorders, male infertility, female reproductive system disorders, male 
and female reproductive diseases, hemangioma, deafness, glycoprotein la deficiency, 
desmoid disease, turcot syndrome, liver cirrhosis, hepatitis C, gastric disorders, pancreatic 
diseases like diabetes, Schistosoma mansoni infection, Spinocerebellar ataxia, Plasmodium 
falciparum parasitemia, Corneal dystrophy -Groenouw type I, Corneal dystrophy - lattice 

10 type I, and Reis-Bucklers corneal dystrophy. 

As an example, a cDNA encoding the FCTRX protein of the invention may be useful 
in gene therapy, and the protein may be useful when administered to a subject in need 
thereof. By way of non-limiting example, the compositions of the invention will have 
efficacy for treatment of patients suffering from: Also within the scope of the invention is the 

15 use of a Therapeutic in the manufacture of a medicament for treating or preventing disorders 
or syndromes including, e.g., Colorectal cancer, adenomatous polyposis coli, myelogenous 
leukemia, congenital ceonatal alloimmune thrombocytopenia, multiple human solid 
malignancies, malignant ovarian tumours particularly at the interface between epithelia and 
stroma, malignant brain tumors, mammary tumors, human gliomas, astrocytomas, mixed 

20 glioma/astrocytomas, renal cells carcinoma, breast adenocarcinoma, ovarian cancer, 

melanomas, renal cell carcinoma , clear cell and granular cell carcinomas, autocrine/paracrine 
stimulation of tumor cell proliferation, autocrine/paracrine stimulation of tumor cell survival 
and tumor cell resistance to cytotoxic therapy, paranechmal and basement membrane 
invasion and motility of tumor cells thereby contributing to metastasis, tumor-mediated 

25 immunosuppression of T-cell mediated immune effector cells and pathways resulting in 

tumor escape from immune surveilance, neurological disorders, neurodegenerative disorders, 
nerve trauma, familial myelodysplastic syndrome, Charcot-Marie-Tooth neuropathy, 
demyelinating Gardner syndrome, familial myelodysplastic syndrome; mental health 
conditions, immunological disorders, allergy and infection, asthma, bronchial asthma, 

30 Avellino type eosinophilia, lung diseases, reproductive disorders, male infertility, female 
reproductive system disorders, male and female reproductive diseases, hemangioma, 
deafness, glycoprotein la deficiency, desmoid disease, turcot syndrome, liver cirrhosis, 
hepatitis C, gastric disorders, pancreatic diseases like diabetes, Schistosoma mansoni 
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infection, Spinocerebellar ataxia, Plasmodium falciparum parasitemia, Corneal dystrophy - 
Groenouw type I, Corneal dystrophy - lattice type I, and Reis-Bucklers corneal dystrophy. 

Both the novel nucleic acid encoding the FCTRX protein, and the FCTRX protein of 
the invention, or fragments thereof, may also be useful in diagnostic applications, wherein the 
presence or amount of the nucleic acid or the protein are to be assessed. A further use could 
be as an anti-bacterial molecule (i.e., some peptides have been found to possess anti-bacterial 
properties). These materials are further useful in the generation of antibodies which 
immunospecifically-bind to the novel substances of the invention for use in therapeutic or 
diagnostic methods. 

EXAMPLES 

The following examples illustrate by way of non-limiting example various aspects of 
the invention. 

The following examples illustrate by way of non-limiting example various aspects of 
the invention. 

Example 1: Method of Identifying the Nucleic Acids 

The novel nucleic acids of the invention were identified by TblastN using a 
proprietary sequence file, run against the Genomic Daily Files made available by GenBank. 
The nucleic acids were further predicted by the proprietary software program GenScan™, 
including selection of exons. These were further modified by means of similarities using 
BLAST searches. The sequences were then manually corrected for apparent inconsistencies, 
thereby obtaining the sequences encoding the full-length proteins. 

Example 2. Quantitative expression analysis of FCTR2 in various cells and tissues 

The quantitative expression of various clones was assessed using microtiter plates 
containing RNA samples from a variety of normal and pathology-derived cells, cell lines and 
tissues using real time quantitative PCR (RTQ PCR; TAQMAN^. RTQ PCR was 
performed on a Perkin-Elmer Biosystems ABI PRISM® 7700 Sequence Detection System. 
Various collections of samples are assembled on the plates, and referred to as Panel 1 
(containing cells and cell lines from normal and cancer sources), Panel 2 (containing samples 
derived from tissues, in particular from surgical samples, from normal and cancer sources), 
Panel 3 (containing samples derived from a wide variety of cancer sources) and Panel 4 
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(containing cells and cell lines from normal cells and cells related to inflammatory 
conditions). 

First, the RNA samples were normalized to constitutively expressed genes such as P- 
actin and GAPDH. RNA (-50 ng total or -1 ng polyA+) was converted to cDNA using the 
TAQMAN® Reverse Transcription Reagents Kit (PE Biosystems, Foster City, CA; Catalog 
No. N808-0234) and random hexamers according to the manufacturer's protocol. Reactions 
were performed in 20 ul and incubated for 30 min. at 48°C. cDNA (5 ul) was then transferred 
to a separate plate for the TAQMAN® reaction using p-actin and GAPDH TAQMAN® 
Assay Reagents (PE Biosystems; Catalog Nos. 43 1088 IE and 4310884E, respectively) and 
TAQMAN® universal PCR Master Mix (PE Biosystems; Catalog No. 4304447) according to 
the manufacturer's protocol. Reactions were performed in 25 ul using the following 
parameters: 2 min. at 50°C; 10 min. at 95°C; 15 sec. at 95°C/1 min. at 60°C (40 cycles). 
Results were recorded as CT values (cycle at which a given sample crosses a threshold level 
of fluorescence) using a log scale, with the difference in RNA concentration between a given 
sample and the sample with the lowest CT value being represented as 2 to the power of delta 
CT. The percent relative expression is then obtained by taking the reciprocal of this RNA 
difference and multiplying by 100. The average CT values obtained for B-actin and GAPDH 
were used to normalize RNA samples. The RNA sample generating the highest CT value 
required no further diluting, while all other samples were diluted relative to this sample 
according to their P-actin /GAPDH average CT values. 

Normalized RNA (5 ul) was converted to cDNA and analyzed via TAQMAN® using 
One Step RT-PCR Master Mix Reagents (PE Biosystems; Catalog No. 4309169) and gene- 
specific primers according to the manufacturer's instructions. Probes and primers were 
designed for each assay according to Perkin Elmer Biosystem's Primer Express Software 
package (version I for Apple Computer's Macintosh Power PC) or a similar algorithm using 
the target sequence as input. Default settings were used for reaction conditions and the 
following parameters were set before selecting primers: primer concentration = 250 nM, 
primer melting temperature (T m ) range = 58°-60° C, primer optimal Tm = 59° C, maximum 
primer difference = 2° C, probe does not have 5' G, probe T m must be 10° C greater than 
primer T m , amplicon size 75 bp to 100 bp. The probes and primers selected (see below) were 
synthesized by Synthegen (Houston, TX, USA). Probes were double purified by HPLC to 
remove uncoupled dye and evaluated by mass spectroscopy to verify coupling of reporter and 
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quencher dyes to the 5 5 and 3' ends of the probe, respectively. Their final concentrations 
were: forward and reverse primers, 900 nM each, and probe, 200nM. 

PCR conditions: Normalized RNA from each tissue and each cell line was spotted in 
each well of a 96 well PCR plate (Perkin Elmer Biosystems). PCR cocktails including two 
5 probes (a probe specific for the target clone and another gene-specific probe multiplexed with 
the target probe) were set up using IX TaqMan™ PCR Master Mix for the PE Biosystems 
7700, with 5 mM MgC12, dNTPs (dA, G, C, U at 1:1:1:2 ratios), 0.25 U/ml AmpliTaq 
Gold™ (PE Biosystems), and 0.4 U/|il RNase inhibitor, and 0.25 U/|il reverse transcriptase. 
Reverse transcription was performed at 48° C for 30 minutes followed by amplification/PCR 
10 cycles as follows: 95° C 10 min, then 40 cycles of 95° C for 15 seconds, 60° C for 1 minute. 



In the results for Panel 1, the following abbreviations are used: 

ca. = carcinoma, 
15 * = established from metastasis, 

met = metastasis, 

s cell var= small cell variant, 

non-s = non-sm =non-small, 

squam - squamous, 
20 pi. eff = pi effusion = pleural effusion, 

glio = glioma, 

astro = astrocytoma, and 

neuro = neuroblastoma. 



25 Panel 2 

The plates for Panel 2 generally include 2 control wells and 94 test samples composed 
of RNA or cDNA isolated from human tissue procured by surgeons working in close 
cooperation with the National Cancer Institute's Cooperative Human Tissue Network 
30 (CHTN) or the National Disease Research Initiative (NDRI). The tissues are derived from 
human malignancies and in cases where indicated many malignant tissues have "matched 
margins" obtained from noncancerous tissue just adjacent to the tumor. These are termed 
normal adjacent tissues and are denoted "NAT" in the results below. The tumor tissue and 
the "matched margins" are evaluated by two independent pathologists (the surgical 
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pathologists and again by a pathologists at NDRI or CHTN). This analysis provides a gross 
histopathological assessment of tumor differentiation grade. Moreover, most samples include 
the original surgical pathology report that provides information regarding the clinical stage of 
the patient. These matched margins are taken from the tissue surrounding (i.e. immediately 
5 proximal) to the zone of surgery (designated 4C NAT", for normal adjacent tissue, in Table 
RR). In addition, RNA and cDNA samples were obtained from various human tissues 
derived from autopsies performed on elderly people or sudden death victims (accidents, etc.). 
These tissue were ascertained to be free of disease and were purchased from various 
commercial sources such as Clontech (Palo Alto, CA), Research Genetics, and Invitrogen. 

10 

RNA integrity from all samples is controlled for quality by visual assessment of 
agarose gel electropherograms using 28S and 18S ribosomal RNA staining intensity ratio as a 
guide (2:1 to 2.5: 1 28s: 1 8s) and the absence of low molecular weight RNAs that would be 
indicative of degradation products. Samples are controlled against genomic DNA 
15 contamination by RTQ PCR reactions run in the absence of reverse transcriptase using probe 
and primer sets designed to amplify across the span of a single exon. 

Panel 4 

20 Panel 4 includes samples on a 96 well plate (2 control wells, 94 test samples) 

composed of RNA (Panel 4r) or cDNA (Panel 4d) isolated from various human cell lines or 
tissues related to inflammatory conditions. Total RNA from control normal tissues such as 
colon and lung (Stratagene ,La Jolla, CA) and thymus and kidney (Clontech) were 
employed. Total RNA from liver tissue from cirrhosis patients and kidney from lupus 

25 patients was obtained from BioChain (Biochain Institute, Inc., Hayward, CA). Intestinal 

tissue for RNA preparation from patients diagnosed as having Crohn's disease and ulcerative 
colitis was obtained from the National Disease Research Interchange (NDRI) (Philadelphia, 
PA). 

30 Astrocytes, lung fibroblasts, dermal fibroblasts, coronary artery smooth muscle cells, 

small airway epithelium, bronchial epithelium, microvascular dermal endothelial cells, 
microvascular lung endothelial cells, human pulmonary aortic endothelial cells, human 
umbilical vein endothelial cells were all purchased from Clonetics (Walkersville, MD) and 
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grown in the media supplied for these cell types by Clonetics. These primary cell types were 
activated with various cytokines or combinations of cytokines for 6 and/or 12-14 hours, as 
indicated. The following cytokines were used; IL-1 beta at approximately 1-5 ng/ml, TNF 
alpha at approximately 5-10 ng/ml, IFN gamma at approximately 20-50 ng/ml, IL-4 at 
5 approximately 5-10 ng/ml, IL-9 at approximately 5-10 ng/ml, IL-13 at approximately 5-10 
ng/ml. Endothelial cells were sometimes starved for various times by culture in the basal 
media from Clonetics with 0.1% serum. 

Mononuclear cells were prepared from blood of employees at CuraGen Corporation, 
using Ficoll. LAK cells were prepared from these cells by culture in DMEM 5% FCS 
(Hyclone), 100 |iM non essential amino acids (Gibco/Life Technologies, Rockville, MD), 1 
mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), and 10 mM Hepes 
(Gibco) and Interleukin 2 for 4-6 days. Cells were then either activated with 10-20 ng/ml 
PMA and 1-2 jig/ml ionomycin, IL-12 at 5-10 ng/ml, IFN gamma at 20-50 ng/ml and IL-18 
at 5-10 ng/ml for 6 hours. In some cases, mononuclear cells were cultured for 4-5 days in 
DMEM 5% FCS (Hyclone), 100 ^iM non essential amino acids (Gibco), 1 mM sodium 
pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), and 10 mM Hepes (Gibco) with 
PHA (phytohemagglutinin) or PWM (pokeweed mitogen) at approximately 5 jig/ml. Samples 
were taken at 24, 48 and 72 hours for RNA preparation. MLR (mixed lymphocyte reaction) 
samples were obtained by taking blood from two donors, isolating the mononuclear cells 
using Ficoll and mixing the isolated mononuclear cells 1:1 at a final concentration of 
approximately 2xl0 6 cells/ml in DMEM 5% FCS (Hyclone), 100 |iM non essential amino 
acids (Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol (5.5 x 10" 5 M) (Gibco), and 
10 mM Hepes (Gibco). The MLR was cultured and samples taken at various time points 
ranging from 1- 7 days for RNA preparation. 

Monocytes were isolated from mononuclear cells using CD14 Miltenyi Beads, +ve 
VS selection columns and a Vario Magnet according to the manufacturer's instructions. 
Monocytes were differentiated into dendritic cells by culture in DMEM 5% fetal calf serum 
30 (FCS) (Hyclone, Logan, UT), 100 jiM non essential amino acids (Gibco), 1 mM sodium 
pyruvate (Gibco), mercaptoethanol 5.5 x 10* 5 M (Gibco), and 10 mM Hepes (Gibco), 50 
ng/ml GMCSF and 5 ng/ml IL-4 for 5-7 days. Macrophages were prepared by culture of 
monocytes for 5-7 days in DMEM 5% FCS (Hyclone), 100 jiM non essential amino acids 
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(Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), 10 mM 
Hepes (Gibco) and 10% AB Human Serum or MCSF at approximately 50 ng/ml. Monocytes, 
macrophages and dendritic cells were stimulated for 6 and 12-14 hours with 
lipopolysaccharide (LPS) at 100 ng/ml. Dendritic cells were also stimulated with anti-CD40 
monoclonal antibody (Pharmingen) at 10 jig/ml for 6 and 12-14 hours. 

CD4 lymphocytes, CD8 lymphocytes and NK cells were also isolated from 
mononuclear cells using CD4, CD8 and CD56 Miltenyi beads, positive VS selection columns 
and a Vario Magnet according to the manufacturer's instructions. CD45RA and CD45RO 
CD4 lymphocytes were isolated by depleting mononuclear cells of CD8, CD56, CD 14 and 
CD19 cells using CD8, CD56, CD14 and CD19 Miltenyi beads and +ve selection. Then 
CD45RO beads were used to isolate the CD45RO CD4 lymphocytes with the remaining cells 
being CD45RA CD4 lymphocytes. CD45RA CD4, CD45RO CD4 and CD8 lymphocytes 
were placed in DMEM 5% FCS (Hyclone), 100 non essential amino acids (Gibco), 1 
mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), and 10 mM Hepes 
(Gibco) and plated at 10 6 cells/ml onto Falcon 6 well tissue culture plates that had been 
coated overnight with 0.5 ng/ml anti-CD28 (Pharmingen) and 3 ug/ml anti-CD3 (OKT3, 
ATCC) in PBS. After 6 and 24 hours, the cells were harvested for RNA preparation. To 
prepare chronically activated CD8 lymphocytes, we activated the isolated CD8 lymphocytes 
for 4 days on anti-CD28 and anti-CD3 coated plates and then harvested the cells and 
expanded them in DMEM 5% FCS (Hyclone), 100 \iM non essential amino acids (Gibco), 1 
mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), and 10 mM Hepes 
(Gibco) and IL-2. The expanded CD8 cells were then activated again with plate bound anti- 
CD3 and anti-CD28 for 4 days and expanded as before. RNA was isolated 6 and 24 hours 
after the second activation and after 4 days of the second expansion culture. The isolated NK 
cells were cultured in DMEM 5% FCS (Hyclone), 100 jiM non essential amino acids 
(Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), and 10 mM 
Hepes (Gibco) and IL-2 for 4-6 days before RNA was prepared. 

To obtain B cells, tonsils were procured from NDRI. The tonsil was cut up with 
sterile dissecting scissors and then passed through a sieve. Tonsil cells were then spun down 
and resupended at 10 6 cells/ml in DMEM 5% FCS (Hyclone), 100 ^M non essential amino 
acids (Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), and 10 
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mM Hepes (Gibco). To activate the cells, we used PWM at 5 fig/ml or anti-CD40 
(Pharmingen) at approximately 10 jig/ml and IL-4 at 5-10 ng/ml. Cells were harvested for 
RNA preparation at 24,48 and 72 hours. 

5 To prepare the primary and secondary Thl/Th2 and Trl cells, six-well Falcon plates 

were coated overnight with 10 ng/ml anti-CD28 (Pharmingen) and 2 ng/ml OKT3 (ATCC), 
and then washed twice with PBS. Umbilical cord blood CD4 lymphocytes (Poietic Systems, 

5 6 

German Town, MD) were cultured at 10 -10 cells/ml in DMEM 5% FCS (Hyclone), 100 
]xM non essential amino acids (Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 

10 x 10" 5 M (Gibco), 10 mM Hepes (Gibco) and IL-2 (4 ng/ml). IL-12 (5 ng/ml) and anti-IL4 (1 
jig/ml) were used to direct to Thl, while IL-4 (5 ng/ml) and anti-IFN gamma (1 fig/ml) were 
used to direct to Th2 and IL-10 at 5 ng/ml was used to direct to Trl . After 4-5 days, the 
activated Thl, Th2 and Trl lymphocytes were washed once in DMEM and expanded for 4-7 
days in DMEM 5% FCS (Hyclone), 100 jiM non essential amino acids (Gibco), 1 mM 

15 sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), 10 mM Hepes (Gibco) and 
IL-2 (1 ng/ml). Following this, the activated Thl, Th2 and Trl lymphocytes were re- 
stimulated for 5 days with anti-CD28/OKT3 and cytokines as described above, but with the 
addition of anti-CD95L (1 |ig/ml) to prevent apoptosis. After 4-5 days, the Thl, Th2 and Trl 
lymphocytes were washed and then expanded again with IL-2 for 4-7 days. Activated Thl 

20 and Th2 lymphocytes were maintained in this way for a maximum of three cycles. RNA was 
prepared from primary and secondary Thl, Th2 and Trl after 6 and 24 hours following the 
second and third activations with plate bound anti-CD3 and anti-CD28 mAbs and 4 days into 
the second and third expansion cultures in Interleukin 2. 

25 The following leukocyte cells lines were obtained from the ATCC: Ramos, EOL-1, 

KU-812. EOL ceils were further differentiated by culture in 0.1 mM dbcAMP at 5 xlO 5 
cells/ml for 8 days, changing the media every 3 days and adjusting the cell concentration to 5 
xlO 5 cells/ml. For the culture of these cells, we used DMEM or RPMI (as recommended by 
the ATCC), with the addition of 5% FCS (Hyclone), 100 jiM non essential amino acids 

30 (Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), 10 mM 
Hepes (Gibco). RNA was either prepared from resting cells or cells activated with PMA at 
10 ng/ml and ionomycin at 1 jig/ml for 6 and 14 hours. Keratinocyte line CCD106 and an 
airway epithelial tumor line NCI-H292 were also obtained from the ATCC. Both were 
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cultured in DMEM 5% FCS (Hyclone), 100 jiM non essential amino acids (Gibco), 1 mM 
sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), and 10 mM Hepes (Gibco). 
CCD1 106 cells were activated for 6 and 14 hours with approximately 5 ng/ml TNF alpha and 
1 ng/ml IL-1 beta, while NCI-H292 cells were activated for 6 and 14 hours with the 
5 following cytokines: 5 ng/ml IL-4, 5 ng/ml IL-9, 5 ng/ml IL-1 3 and 25 ng/ml IFN gamma. 

For these cell lines and blood cells, RNA was prepared by lysing 
approximately 10 7 cells/ml using Trizol (Gibco BRL). Briefly, 1/10 volume of 
bromochloropropane (Molecular Research Corporation) was added to the RNA sample, 

10 vortexed and after 10 minutes at room temperature, the tubes were spun at 14,000 rpm in a 
Sorvall SS34 rotor. The aqueous phase was removed and placed in a 15 ml Falcon Tube. An 
equal volume of isopropanol was added and left at -20 degrees C overnight. The precipitated 
RNA was spun down at 9,000 rpm for 15 min in a Sorvall SS34 rotor and washed in 70% 
ethanol. The pellet was redissolved in 300 |al of RNAse-free water and 35 \x\ buffer 

15 (Promega) 5 jj.1 DTT, 7 |il RNAsin and 8 jil DNAse were added. The tube was incubated at 
37 degrees C for 30 minutes to remove contaminating genomic DNA, extracted once with 
phenol chloroform and re-precipitated with 1/10 volume of 3 M sodium acetate and 2 
volumes of 100% ethanol. The RNA was spun down and placed in RNAse free water. RNA 
was stored at -80 degrees C. 

20 

The above detailed procedures were carried out to obtain the taqman profiles of the 
clones in question. 

Given below are the Primers and the Taqman results for the following clones: 
58092213.0.36 - Probe Name: Ag809 (Table 9 and Table 10) 
25 29692275.0.1 - Probe Name: Ag2773 (Table 1 1 and Table 12) 

32125243.0.21 - Probe Name: Ag427 (Table 13 and Table 14) 
27455183.0.19 -Probe Name: Agl541 (Table 15 and Table 16, 17, 18) 



Table 8: Primer Design for Probe Ag809 (FCTR1) 



Primer 


Sequences 


TM 


Length 


Start Poi 


SEQID 
NO 


Forward 


5'-ATGTGATCTTTGGCTGTGAAGT-3' 


58.7 


22 


337 


24 


Probe 


FAM-5'-CTACCCCATGGCCTCCATCGAGT-3'-TAMRA 


69.4 


23 


365 


25 
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Reverse 




59.9 


19 


393 


26 




5 ' -GG ATGTCC A AGCC ATCCTT-3 ' 











TABLE 9: TAQMAN RESULTS FOR FCTR1 



Tissue Name 


Panel 
1 


Tissue Name 


Panel 
2D 


Tissue Name 


Panel 
4D 


Liver 

adenocarcinoma 


79.6 


Normal Colon 

GENPAK 

061003 


6.8 


93768 Secondary Th1_anti- 
CD28/anti-CD3 


2.0 


Heart (fetal) 


43.8 


83219 CC Well 
to Mod Diff 
(OD03866) 


6.1 


93769_Secondary Th2_anti- 
CD28/anti-CD3 


1.5 


Pancreas 


2.1 


83220 CC NAT 
(OD03866) 


2.5 


93770_Secondary Tr1_anti- 
CD28/anti-CD3 


2.5 


Pancreatic ca. 
CAPAN 2 


4.7 


83221 CC Gr.2 

rectosigmoid 

(OD03868) 


0.9 


93573_Secondary Th1_resting 
day 4-6 in IL-2 


1.0 


Adrenal gland 


2.3 


83222 CC NAT 
(OD03868) 


1.2 


93572_Secondary Th2_resting 
day 4-6 in IL-2 


3.0 


Thyroid 


6.5 


83235 CC Mod 
Diff (ODO3920) 


3.8 


93571_Secondary Tr1_resting 
day 4-6 in IL-2 


1.7 


Salivary gland 


12.3 


83236 CC NAT 
(ODO3920) 


1.3 


93568_primary Th1_anti- 
CD28/anti-CD3 


0.4 


Pituitary gland 


8.7 


83237 CC Gr.2 
ascend colon 
(OD03921) 


6.9 


93569_primary Th2_anti- 
CD28/anti-CD3 


1.5 


Brain (fetal) 


0.0 


83238 CC NAT 
(OD03921) 


4.0 


93570_primary Tr1_anti- 
CD28/anti-CD3 


2.0 


Brain (whole) 


3.0 


83241 CCfrom 
Partial 

Hepatectomy 
(ODO4309) 


1.2 


93565 jDrimary Th1 resting dy 4- 
6 in IL-2 


5.4 


Brain (amygdala) 


2.4 


83242 Liver NAT 
(ODO4309) 


0.6 


93566_primary Th2 resting dy 4- 
6 in IL-2 


3.1 


Brain 

(cerebellum) 


0.0 


87472 Colon 
mets to lung 
(OD04451-01) 


4.4 


93567_primary Tr1 resting dy 4-6 
in IL-2 


0.0 


Brain 

(hippocampus) 


13.0 


87473 Lung NAT 
(OD04451-02) 


1.2 


93351_CD45RA CD4 
lymphocyte_anti-CD28/anti-CD3 


11.2 


Brain (thalamus) 


3.0 


Normal Prostate 
Clontech A+ 
6546-1 


10.2 


93352_CD45RO CD4 
lymphocyte_anti-CD28/anti-CD3 


1.2 


Cerebral Cortex 


2.3 


84140 Prostate 

Cancer 

(OD04410) 


41.8 


93251_CD8 Lymphocytes_anti- 
CD28/anti-CD3 


0.9 


Spinal cord 


2.6 


84141 Prostate 
NAT (OD04410) 


25.7 


93353_chronic CD8 Lymphocytes 
2ry_resting dy 4-6 in IL-2 


0.0 


CNSca. 
(glio/astro) U87- 
MG 


12.1 


87073 Prostate 

Cancer 

(OD04720-01) 


11.0 


93574_chronic CD8 Lymphocytes 
2ry_activated CD3/CD28 


0.6 


CNSca. 
(glio/astro) U- 
118-MG 


100.0 


87074 Prostate 
NAT (OD04720- 
02) 


10.0 


93354 CD4 none 


1.1 


CNS ca. (astro) 
SW1783 


6.5 


Normal Lung 
GENPAK 


7.9 


93252 Secondary 
Th1/Th2/Tr1 anti-CD95CH11 


0.0 
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061010 








CNS ca.* (neuro; 
met ) SK-N-AS 


52.1 


83239 Lung Met 
to Muscle 
(OD04286) 


6.5 


93103_LAK cellsjresting 


0.5 


CNS ca. (astro) 
SF-539 


12.6 


83240 Muscle 
NAT(OD04286) 


2.6 


93788 LAK cells IL-2 


0.0 


CNS ca. (astro) 
SNB-75 


11.9 


84136 Lung 
Malignant 
Cancer 
(OD03126) 


14.8 


93787 LAK cells IL-2+IL-12 


0.7 


CNS ca. 
(glio)SNB-19 


0.0 


84137 Lung NAT 
(OD03126) 


3.2 


93789_LAK cells_IL-2+IFN 
gamma 


1.1 


CNSca. 
(glio)U251 


0.9 


84871 Lung 

Cancer 

(OD04404) 


2.1 


93790 LAK cells IL-2+IL-18 


0.3 


CNS ca. (glio) 
SF-295 


12.6 


84872 Lung NAT 
(OD04404) 


1.9 


93104 LAK cells PMA/ionomycin 
andlL-18 


0.0 


Heart 


13.9 


84875 Lung 

Cancer 

(OD04565) 


0.3 


93578_NK Cells IL-2„resting 


1.3 


Skeletal muscle 


3.2 


85950 Lung 

Cancer 

(OD04237-01) 


1.3 


93109_Mixed Lymphocyte 
Reaction_Two Way MLR 


0.5 


Bone marrow 


3.6 


85970 Lung NAT 
(OD04237-02) 


2.6 


93110_Mixed Lymphocyte 
Reaction_Two Way MLR 


0.5 


Thymus 


4.2 


83255 Ocular 
Mel Met to Liver 
(ODO4310) 


0.1 


93111_Mixed Lymphocyte 
Reaction_Two Way MLR 


2.7 


Spleen 


61.6 


83256 Liver NAT 
(ODO4310) 


0.6 


931 ^Mononuclear Cells 
(PBMCs)_resting 


0.0 


Lymph node 


3.3 


84139 

Melanoma Mets 
to Lung 
(OD04321) 


2.5 


93113 Mononuclear Cells 
(PBMCs)_PWM 


1.3 


Colorectal 


11.9 


84138 Lung 
NAT (OD04321) 


2.6 


93114 Mononuclear Cells 
(PBMCs)_PHA-L 


1.0 


Stomach 


28.3 


Normal Kidney 

GENPAK 

061008 


5.6 


93249_Ramos (B cell)_none 


1.2 


Small intestine 


4.5 


83786 Kidney 
Ca, Nuclear 
grade 2 
(OD04338) 


0.6 


93250_Ramos (B cell)_ionomycin 


2.3 


Colon ca. SW480 


46.7 


83787 Kidney 
NAT (OD04338) 


3.7 


93349_B !ymphocytes_PWM 


4.3 


Colon ca.* 

(SW480 

met)SW620 


19.0 


83788 Kidney Ca 
Nuclear grade 
1/2 (OD04339) 


0.8 


93350 B lymphoytes CD40L and 
IL-4 


1.4 


Colon ca. HT29 


5.3 


83789 Kidney 
NAT (OD04339) 


3.1 


92665_EOL-1 

(Eosinophil)_dbcAMP 

differentiated 


7.2 


Colon ca. HCT- 
116 


5.0 


83790 Kidney 
Ca, Clear cell 
type (OD04340) 


1.5 


93248_EOL-1 

(Eosinophil)_dbcAMP/PMAionom 
ycin 


3.0 


Colon ca. CaCo-2 


49.3 


83791 Kidney 
NAT (OD04340) 


5.1 


93356 Dendritic Cells none 


1.5 


83219 CC Well to 
Mod Diff 
(OD03866) 


3.0 


83792 Kidney 
Ca, Nuclear 
grade 3 


14.5 


93355JDendritic Cells_LPS 100 
ng/ml 


0.7 
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(OD04348) 








Colon ca. HCC- 
2998 


27.7 


83793 Kidney 
NAT (OD04348) 


2.5 


93775 Dendritic Cells anti-CD40 


0.5 


Gastric ca.* (liver 
met) NCI-N87 


10.5 


87474 Kidney 

Cancer 

(OD04622-01) 


1.7 


93774_Monocytes_resting 


0.5 


Bladder 


3.7 


87475 Kidney 
NAT (OD04622- 
03) 


2.0 


93776_Monocytes_LPS 50 ng/ml 


0.0 


Trachea 


23.5 


85973 Kidney 

Cancer 

(OD04450-01) 


0.3 


93581_Macrophages_resting 


1.3 


Kidney 


1.8 


85974 Kidney 
NAT 

(OD04450-03) 


2.0 


93582_Macrophages_LPS 1 00 
ng/ml 


1.8 


Kidney (fetal) 


1.9 


Kidney Cancer 

Clontech 

8120607 


7.0 


93098JHUVEC 
(Endothelial)_none 


2.3 


Renal ca. 786-0 


7.0 


Kidney NAT 

Clontech 

8120608 


1.5 


93099_HUVEC 
(Endothelial)_starved 


9.0 


Renal ca. A498 


6.8 


Kidney Cancer 

Clontech 

8120613 


2.0 


93100 HUVEC (Endothelial) IL- 
1b 


1.2 


Renal ca.RXF 
393 


4.7 


Kidney NAT 

Clontech 

8120614 


4.1 


93779JHUVEC (Endothelial)JFN 
gamma 


1.4 


Renal ca.ACHN 


9.8 


Kidney Cancer 

Clontech 

9010320 


2.2 


93102 HUVEC 
(Endothelial)JTNF alpha + IFN 
gamma 


0.8 


Renal ca.UO-31 


1.3 


Kidney NAT 

Clontech 

9010321 


3.5 


93101 HUVEC 
(Endothelial)_TNF alpha + IL4 


1.1 


Renal caTK-10 


0.6 


Normal Uterus 

GENPAK 

061018 


3.1 


93781 HUVEC (Endothelial)JL- 
11 


3.0 


Liver 


0.8 


Uterus Cancer 

GENPAK 

064011 


17.6 


93583_Lung Microvascular 
Endothelial Cells none 


0.8 


Liver (fetal) 


1.1 


Normal Thyroid 
Clontech A+ 
6570-1 


3.7 


93584 Lung Microvascular 
Endothelial Cells_TNFa (4 ng/ml) 
and IL1b(1 ng/ml) 


0.5 


Liver ca. 

(hepatoblast) 

HepG2 


54.0 


Thyroid Cancer 

GENPAK 

064010 


1.2 


92662_Microvascular Dermal 
endothelium none 


1.1 


Lung 


3.9 


Thyroid Cancer 

INVITROGEN 

A302152 


0.6 


92663_Microsvasular Dermal 
endothelium TNFa (4 ng/ml) and 
IL1b(1 ng/ml) 


1.0 


Lung (feta!) 


9.0 


Thyroid NAT 

INVITROGEN 

A302153 


2.6 


93773_Bronchial 
epithelium_TNFa (4 ng/ml) and 
IL1b(1 ng/ml) ** 


0.0 


Lung ca. (small 
cell) LX-1 


34.4 


Normal Breast 

GENPAK 

061019 


3.4 


93347_Small Airway 
Epithelium_none 


0.4 


Lung ca. (small 
cell) NCI-H69 


3.0 


84877 Breast 

Cancer 

(OD04566) 


0.9 


93348_Small Airway 
Epithelium_TNFa (4 ng/ml) and 
IL1b(1 ng/ml) 


0.5 


Lung ca. (s.cell 
var.) SHP-77 


13.0 


85975 Breast 
Cancer 


67.8 


92668_Coronery Artery 
SMC_resting 


5.8 
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(OD04590-01) 








Lung ca. (large 
cell)NCI-H460 


6.8 


85976 Breast 
Cancer Mets 
(OD04590-03) 


51.1 


92669 Coronery Artery 
SMCJTNFa (4 ng/ml) and IL1b (1 
ng/ml) 


2.3 


Lung ca. (non- 
sm. cell) A549 


3.4 


87070 Breast 
Cancer 
Metastasis 
(OD04655-05) 


12.7 


931 07_astrocytes_resting 


2.7 


Lung ca. (non- 
s.cell) NCI-H23 


34.4 


GENPAK Breast 
Cancer 064006 


8.9 


93108_astrocytes_TNFa (4 
ng/ml) and IL1b (1 ng/ml) 


0.0 


Lung ca (non- 
s.cell) HOP-62 


10.5 


Breast Cancer 

Clontech 

9100266 


6.2 


92666_KU-812 (Basophil)_resting 


6.8 


Lung ca. (non- 
s.cl) NCI-H522 


47.6 


Breast NAT 

Clontech 

9100265 


3.3 


92667_KU-812 
(Basophil)_PMA/ionoycin 


8.4 


Lung ca. 
(squam.) SW 
900 


4.7 


Breast Cancer 
INVITROGEN 
A209073 


3.4 


93579_CCD1106 
(Keratinocytes)_none 


1.6 


Lung ca. 
(squam.) NCI- 
H596 


0.7 


Breast NAT 

INVITROGEN 

A2090734 


8.7 


93580_CCD1106 

(Keratinocytes)_TNFa and IFNg 
** 


1.4 


Mammary gland 


9.9 


Normal Liver 

GENPAK 

061009 


1.1 


93791 Liver Cirrhosis 


4.2 


Breast ca.* (pi. 
effusion) MCF-7 


5.6 


Liver Cancer 

GENPAK 

064003 


0.6 


93792J_upus Kidney 


1.9 


Breast ca.* (pl.ef) 
MDA-MB-231 


21.3 


Liver Cancer 
Research 
Genetics RNA 
1025 


0.6 


93577 NCI-H292 


39.5 


Breast ca.* (pi. 
effusion) T47D 


66.0 


Liver Cancer 
Research 
Genetics RNA 
1026 


1.4 


93358 NCI-H292 IL-4 


39.0 


Breast ca. BT- 
549 


7.6 


Paired Liver 
Cancer Tissue 
Research 
Genetics RNA 
6004-T 


1.3 


93360 NCI-H292 IL-9 


65.5 


Breast ca.MDA-N 


18.7 


Paired Liver 
Tissue Research 
Genetics RNA 
6004-N 


1.3 


93359 NCI-H292 IL-13 


37.1 


Ovary 


12.1 


Paired Liver 
Cancer Tissue 
Research 
Genetics RNA 
6005-T 


1.1 


93357_NCI-H292_IFN gamma 


31.9 


Ovarian 
ca.OVCAR-3 


3.5 


Paired Liver 
Tissue Research 
Genetics RNA 
6005-N 


0.3 


93777 HPAEC - 


0.5 


Ovarian 
ca.OVCAR-4 


4.0 


Normal Bladder 

GENPAK 

061001 


5.9 


93778JHPAECJL-1 beta/TNA 
alpha 


1.2 


Ovarian ca. 
OVCAR-5 


9.1 


Bladder Cancer 
Research 


1.7 


93254_Normal Human Lung 
Fibroblast none 


42.3 
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Genetics RNA 
1023 








Ovarian ca. 
OVCAR-8 


12.7 


Bladder Cancer 

INVITROGEN 

A302173 


1.9 


93253_Normal Human Lung 
Fibroblast TNFa (4 ng/ml) and IL- 
1b (1 ng/ml) 


17.8 


Ovarian 
ca.lGROV-1 


9.8 


87071 Bladder 

Cancer 

(OD04718-01) 


2.0 


93257_Normal Human Lung 
Fibroblast IL-4 


100.0 


Ovarian ca.* 
(ascites) SK-OV- 
3 


0.4 


87072 Bladder 
Normal Adjacent 
(OD04718-03) 


3.3 


93256 Normal Human Lung 
Fibroblast IL-9 


72.7 


Uterus 


6.9 


Normal Ovary 
Res. Gen. 


2.2 


93255 Normal Human Lung. 
Fibroblast IL-13 


60.7 


Plancenta 


4.6 


Ovarian Cancer 

GENPAK 

064008 


29.1 


93258_Normal Human Lung 
FibroblastJFN gamma 


81.8 


Prostate 


15.7 


87492 Ovary 

Cancer 

(OD04768-07) 


100.0 


93106_Dermal Fibroblasts 
CCD1070_resting 


76.8 


Prostate ca.* 
(bone met)PC-3 


35.9 


87493 Ovary 
NAT (OD04768- 
08) 


2.2 


93361_Dermal Fibroblasts 
CCD1070_TNF alpha 4 ng/ml 


30.2 


Testis 


14.6 


Normal Stomach 

GENPAK 

061017 


13.1 


93105 Dermal Fibroblasts 
CCD1070JL-1 beta 1 ng/ml 


38.2 


Melanoma 
Hs688(A).T 


13.5 


NAT Stomach 

Clontech 

9060359 


8.8 


93772_dermal fibroblastJFN 
gamma 


34.2 


Melanoma* (met) 
Hs688(B).T 


71.2 


Gastric Cancer 

Clontech 

9060395 


2.5 


93771 dermal fibroblast IL-4 


80.7 


Melanoma 
UACC-62 


1.7 


NAT Stomach 

Clontech 

9060394 


9.7 


93259 IBD Colitis 1** 


0.0 


Melanoma M14 


9.5 


Gastric Cancer 

Clontech 

9060397 


15.9 


93260 IBD Colitis 2 


0.3 


Melanoma LOX 
IMVI 


2.4 


NAT Stomach 

Clontech 

9060396 


12.9 


93261 IBD Crohns 


1.4 


Melanoma* 
(met)SK-MEL-S 


3.4 


Gastric Cancer 

GENPAK 

064005 


12.1 


735010 Colon normal 


35.6 


Adipose 


5.9 






735019_Lung_none 


11.0 










64028-1 _Thymus_none 


5.8 










64030-1_Kidney_none 


9.7 



Taqman results shown in Table 9 demonstrates that cFCTRl is highly expresse d by 
tumorceljjines and also overexpressed in tumor tissues, specifically breast and ovarian 
tumor compared to Normal Adjacent Tissues (NAT). There are reports that follistatin can act 
as a modulator of tumor growth and its expression also correlate with polycystic ovary 
syndrome, a benign form of ovarian tumor. 



Table 10: Primer Design for Probe Ag2773 (FCTR4) 
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Primer 


Caaii A W%, AAT 

oequences 


TM 
1 IVI 


Length 


aian r o: 


sro in 
NO 


Forward 


5 , -CCTTGCTTTGTCATATGCTGTT-3' 


59.3 


22 


243 


29 


Probe 


FAM-5-CCCTTTGCCTGGAATATAAACTCTCA-3'-TAMRA 


64.6 


26 


265 


30 


Reverse 


5VAGAGGAAGCTTTCTGGAGAAGA-3' 


58.9 


22 


313 


31 



TABLE 11: TAQMAN RESULTS FOR CLONE FCTR4 



Tissue Name 


Panel 
1D 


Tissue Name 


Panel 
2D 


Tissue Name 


Panel 
4D 


Liver 

adenocarcinoma 


18.3 


Normal Colon 
GENPAK 061003 


41.2 


93768_Secondary Th1_anti- 
CD28/anti-CD3 


12.7 


Heart (fetal) 


4.3 


83219 CC Well to 
Mod Diff 
(OD03866) 


5.2 


93769_Secondary Th2_anti- 
CD28/anti-CD3 


14.2 


Pancreas 


3.1 


83220 CC NAT 
(OD03866) 


2.5 


93770_Secondary Tr1_anti- 
CD28/anti-CD3 


14.7 


Pancreatic 
ca.CAPAN 2 


20.0 


83221 CCGr.2 

rectosigmoid 

(OD03868) 


0.7 


93573 Secondary Th1 resting day 4- 
6 in IL-2 


4.7 


Adrenal gland 


7.4 


83222 CC NAT 
(OD03868) 


1.4 


93572 Secondary Th2 resting day 4- 
6 in IL-2 


3.5 


Thyroid 


6.8 


83235 CC Mod 
Diff (ODO3920) 


14.0 


93571 Secondary Tr1 resting day 4- 
6 in IL-2 


7.0 


Salivary gland 


2.5 


83236 CC NAT 
(ODO3920) 


13.9 


93568_primary Th1 anti-CD28/anti- 
CD3 


22.4 


Pituitary gland 


5.7 


83237 CC Gr.2 
ascend colon 
(OD03921) 


16.2 


93569 primary Th2 anti-CD28/anti- 
CD3 


16.3 


Brain (fetal) 


14.4 


83238 CC NAT 
(OD03921) 


5.2 


93570_primary Tr1 anti-CD28/anti- 
CD3 


21.8 


Brain (whole) 


19.6 


83241 CCfrom 
Partial 

Hepatectomy 
(ODO4309) 


13.9 


93565 _primary Th1 resting dy 4-6 in 
IL-2 


30.2 


Brain 

(amygdala) 


3.7 


83242 Liver NAT 
(ODO4309) 


12.7 


93566 primary Th2_resting dy 4-6 in 
IL-2 


14.4 


Brain 

(cerebellum) 


2.1 


87472 Colon 
mets to lung 
(OD04451-01) 


3.4 


93567 _primary Tr1_resting dy 4-6 in 
IL-2 


7.4 


Brain 

(hippocampus) 


22.7 


87473 Lung NAT 
(OD04451-02) 


1.5 


93351_CD45RA CD4 
lymphocyte_anti-CD28/anti-CD3 


7.6 


Brain (thalamus) 


7.4 


Normal Prostate 
Clontech A+ 
6546-1 


1.0 


93352_CD45RO CD4 
lymphocyte_anti-CD28/anti-CD3 


11.1 


Cerebral Cortex 


47.3 


84140 Prostate 

Cancer 

(OD04410) 


3.1 


93251_CD8 Lymphocytes_anti- 
CD28/anti-CD3 


9.6 


Spinal cord 


8.3 


84141 Prostate 
NAT (OD04410) 


10.6 


93353_chronic CD8 Lymphocytes 
2ry_resting dy 4-6 in IL-2 


9.7 


CNS ca. 

(glio/astro)U87- 

MG 


19.9 


87073 Prostate 

Cancer 

(OD04720-01) 


9.7 


93574_chronic CD8 Lymphocytes 
2ry_activated CD3/CD28 


6.2 


CNSca. 
(glio/astro) U- 


57.0 


87074 Prostate 
NAT (OD04720- 


8.3 


93354 CD4 none 


6.4 
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118-MG 




02) 








CNS ca. (astro) 
SW1783 


10.0 


Normal Lung 
GENPAK 061010 


36.6 


93252 Secondary Th1/Th2/Tr1 anti- 
CD95CH11 


9.3 


CNS ca.* 
(neuro; met )SK- 
N-AS 


44.8 


83239 Lung Met 
to Muscle 
(OD04286) 


11.7 


93103_LAK cells_resting 


11.0 


CNS ca. (astro) 
SF-539 


37.4 


83240 Muscle 
NAT (OD04286) 


3.4 


93788 LAK cells IL-2 


10.4 


CNS ca. (astro) 
SNB-75 


62.0 


84136 Lung 
Malignant Cancer 
(OD03126) 


15.1 


93787 LAK cells IL-2+IL-12 


7.4 


CNS ca. (glio) 
SNB-19 


24.8 


84137 Lung NAT 
(OD03126) 


17.4 


93789J.AK cells_IL-2+IFN gamma 


11.6 


CNS ca. (glio) 
U251 


40.3 


84871 Lung 

Cancer 

(OD04404) 


5.0 


93790 LAK cells IL-2+ IL-18 


13.3 


CNS ca. (glio) 
SF-295 


100.0 


84872 Lung NAT 
(OD04404) 


6.3 


931 04J_AK cells_PMA/ionomycin 
and IL-18 


4.8 


Heart 


0.0 


84875 Lung 

Cancer 

(OD04565) 


3.2 


93578_NK Cells IL-2_resting 


6.2 


Skeletal muscle 


0.0 


85950 Lung 

Cancer 

(OD04237-01) 


15.8 


93109_Mixed Lymphocyte 
Reaction_Two Way MLR 


12.3 


Bone marrow 


33.7 


85970 Lung NAT 
(OD04237-02) 


10.5 


93110_Mixed Lymphocyte 
Reaction_Two Way MLR 


8.7 


Thymus 


12.4 


83255 Ocular 
Mel Met to Liver 
(ODO4310) 


5.9 


931 1 1_Mixed Lymphocyte 
Reaction_Two Way MLR 


3.5 


Spleen 


21.3 


83256 Liver NAT 
(ODO4310) 


3.6 


931 1 2_Mononuclear Cells 
(PBMCs)_resting 


4.5 


Lymph node 


13.4 


84139 Melanoma 
Mets to Lung 
(OD04321) 


10.6 


93113 Mononuclear Cells 
(PBMCs)_PWM 


21.2 


Colorectal 


38.2 


84138 Lung NAT 
(OD04321) 


10.6 


93114 Mononuclear Cells 
(PBMCs)_PHA-L 


8.9 


Stomach 


9.9 


Normal Kidney 
GENPAK 061008 


26.2 


93249_Ramos (B cell)_none 


100.0 


Small intestine 


17.9 


83786 Kidney 
Ca, Nuclear 
grade 2 
(OD04338) 


22.2 


93250_Ramos (B cell)_ionomycin 


28.7 


Colon 
ca.SW480 


27.7 


83787 Kidney 
NAT (OD04338) 


11.7 


93349_B lymphocytes_PWM 


20.0 


Colon ca.* 

(SW480 

met)SW620 


30.8 


83788 Kidney Ca 
Nuclear grade 
1/2(OD04339) 


45.1 


93350_B lymphoytes_CD40L and IL- 
4 


7.8 


Colon ca.HT29 


8.1 


83789 Kidney 
NAT (OD04339) 


14.8 


92665_EOL-1 (Eosinophil)jdbcAMP 
differentiated 


8.0 


Colon ca.HCT- 
116 


35.4 


83790 Kidney 
Ca, Clear cell 
type (OD04340) 


26.6 


93248_EOL-1 

(Eosinophil)_dbcAMP/PMAionomycin 


3.8 


Colon ca. CaCo- 
2 


37.6 


83791 Kidney 
NAT (OD04340) 


10.4 


93356 Dendritic Cells none 


6.8 


83219 CC Well 
to Mod Diff 
(OD03866) 


17.8 


83792 Kidney 
Ca, Nuclear 
grade 3 
(OD04348) 


2.4 


93355_Dendritic Cells J.PS 100 ng/ml 


3.3 


Colon ca.HCC- 


19.9 


83793 Kidney 


18.8 


93775 Dendritic Cells anti-CD40 


6.3 
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2998 




NAT (OD04348) 








Gastric ca.* 
(liver met) NCI- 
N87 


73.2 


87474 Kidney 

Cancer 

(OD04622-01) 


5.6 


93774_Monocytes_resting 


10.6 


Bladder 


43.2 


87475 Kidney 
NAT (OD04622- 
03) 


0.5 


93776_Monocytes_LPS 50 ng/ml 


3.5 


Trachea 


10.3 


85973 Kidney 

Cancer 

(OD04450-01) 


21.2 


93581_Macrophages_resting 


7.6 


Kidney 


9.2 


85974 Kidney 
NAT (OD04450- 
03) 


9.3 


93582_Macrophages_LPS 100 ng/ml 


3.9 


Kidney (fetal) 


0.0 


Kidney Cancer 

Clontech 

8120607 


0.0 


93098JHUVEC (Endothelial)_none 


8.5 


Renal ca.786-0 


53.6 


Kidney NAT 

Clontech 

8120608 


0.9 


93099_HUVEC (Endothelial)_starved 


17.9 


Renal ca. A498 


36.1 


Kidney Cancer 

Clontech 

8120613 


0.0 


93100_HUVEC (Endothelial)_IL-1b 


6.0 


Renal ca.RXF 
393 


31.6 


Kidney NAT 

Clontech 

8120614 


0.9 


93779_HUVEC (Endothelial)JFN 
gamma 


7.8 


Renal ca.ACHN 


21.6 


Kidney Cancer 

Clontech 

9010320 


2.7 


93102JHUVEC (Endothelial)_TNF 
alpha + IFN gamma 


5.7 


Renal ca.UO-31 


28.7 


Kidney NAT 

Clontech 

9010321 


5.0 


93101_HUVEC (Endothelial)_TNF 
alpha + IL4 


5.6 


Renal ca.TK-10 


7.0 


Normal Uterus 
GENPAK 061018 


5.3 


93781JHUVEC (Endothelial)_IL-1 1 


4.9 


Liver 


14.2 


Uterus Cancer 
GENPAK 06401 1 


9.0 


93583_Lung Microvascular 
Endothelial Cells none 


4.9 


Liver (fetal) 


14.5 


Normal Thyroid 
Clontech A+ 
6570-1 


3.4 


93584_Lung Microvascular 
Endothelial Cells TNFa (4 ng/ml) and 
IL1b(1 ng/ml) 


4.9 


Liver ca. 

(hepatoblast) 

HepG2 


59.9 


Thyroid Cancer 
GENPAK 064010 


1.8 


92662_Microvascular Dermal 
endothelium none 


8.6 


Lung 


17.8 


Thyroid Cancer 

INVITROGEN 

A302152 


3.6 


92663_Microsvasular Dermal 
endothelium TNFa (4 ng/ml) and IL1b 
(1 ng/ml) 


6.0 


Lung (fetal) 


9.6 


Thyroid NAT 

INVITROGEN 

A302153 


4.9 


93773 Bronchial epithelium_TNFa (4 
ng/ml) andlL1b(1 ng/ml) ** 


0.9 


Lung ca. (small 
cell) LX-1 


70.2 


Normal Breast 
GENPAK 061019 


8.5 


93347_Small Airway Epithelium_none 


1.3 


Lung ca. (small 
cell) NCI-H69 


29.9 


84877 Breast 

Cancer 

(OD04566) 


1.5 


93348_Small Airway 

Epithelium TNFa (4 ng/ml) and IL1b 

(1 ng/ml) 


13.2 


Lung ca. (s.cell 
var.) SHP-77 


3.9 


85975 Breast 

Cancer 

(OD04590-01) 


23.8 


92668_Coronery Artery SMC_resting 


3.4 


Lung ca. (large 
cell)NCI-H460 


2.0 


85976 Breast 
Cancer Mets 
(OD04590-03) 


24.5 


92669_Coronery Artery SMC_TNFa 
(4 ng/ml) and IL1b(1 ng/ml) 


2.0 


Lung ca. (non- 


28.5 


87070 Breast 


12.9 


931 07_astrocytes_resting 


4.7 
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sm. cell) A549 




Cancer 

Metastasis 

(OD04655-05) 








Lung ca. (non- 
s.cell) NCI-H23 


36.1 


GENPAK Breast 
Cancer 064006 


11.8 


93108 astrocytes TNFa (4 ng/ml) 
andlL1b(1 ng/ml) 


1.9 


Lung ca (non- 
s.cell) HOP-62 


29.9 


Breast Cancer 

Clontech 

9100266 


3.2 


92666_KU-812 (Basophil)_resting 


5.8 


Lung ca. (non- 
s.cl) NCI-H522 


17.2 


Breast NAT 

Clontech 

9100265 


1.8 


92667_KU-812 
(Basophil)_PMA/ionoycin 


12.0 


Lung ca. 
(squam.) SW 
900 


63.7 


Breast Cancer 
INVITROGEN 
A209073 


11.0 


93579_CCD1106 
(Keratinocytes)_none 


4.9 


Lung ca. 
(squam.) NCI- 
H596 


10.0 


Breast NAT 

INVITROGEN 

A2090734 


7.1 


93580_CCD1106 
(Keratinocytes)_TNFa and IFNg ** 


0.3 


Mammary gland 


4.6 


Normal Liver 
GENPAK 061009 


8.8 


93791 Liver Cirrhosis 


1.8 


Breast ca.* (pi. 
effusion) MCF- 
7 


0.0 


Liver Cancer 
GENPAK 064003 


4.9 


93792_Lupus Kidney 


1.6 


Breast ca.* 
(pl.ef) MDA-MB- 
231 


38.7 


Liver Cancer 
Research 
Genetics RNA 
1025 


1.0 


93577 NCI-H292 


11.1 


Breast ca.* (pi. 
effusion) T47D 


0.0 


Liver Cancer 
Research 
Genetics RNA 
1026 


0.8 


93358 NCI-H292 IL-4 


12.2 


Breast ca.BT- 
549 


4.6 


Paired Liver 
Cancer Tissue 
Research 
Genetics RNA 
6004-T 


3.0 


93360 NCI-H292 IL-9 


7.6 


Breast ca.MDA- 
N 


19.0 


Paired Liver 
Tissue Research 
Genetics RNA 
6004-N 


7.3 


93359 NCI-H292 IL-13 


6.1 


Ovary 


1.7 


Paired Liver 
Cancer Tissue 
Research 
Genetics RNA 
6005-T 


0.2 


93357_NCi-H292_IFN gamma 


5.8 


Ovarian 
ca.OVCAR-3 


4.8 


Paired Liver 
Tissue Research 
Genetics RNA 
6005-N 


0.0 


93777 HPAEC - 


6.8 


Ovarian 
ca.OVCAR-4 


0.0 


Normal Bladder 
GENPAK 061001 


19.8 


93778JHPAECJL-1 betaATNA alpha 


5.4 


Ovarian 
ca.OVCAR-5 


39.0 


Bladder Cancer 
Research 
Genetics RNA 
1023 


3.1 


93254_Normal Human Lung 
Fibroblast none 


2.1 


Ovarian 
ca.OVCAR-8 


36.6 


Bladder Cancer 

INVITROGEN 

A302173 


9.9 


93253_Normal Human Lung 
Fibroblast TNFa (4 ng/ml) and IL-1b 
(1 ng/ml) 


1.9 


Ovarian 
ca.lGROV-1 


0.0 


87071 Bladder 
Cancer 


6.6 


93257_Normal Human Lung 
Fibroblast IL-4 


3.6 
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(OD04718-01) 








Ovarian ca.* 
(ascites) SK- 
OV-3 


65.5 


87072 Bladder 
Norma! Adjacent 
(OD04718-03) 


4.0 


93256_Normal Human Lung 
Fibroblast IL-9 


3.3 


Uterus 


1.6 


Normal Ovary 
Res. Gen. 


0.3 


93255_Normal Human Lung 
Fibroblast IL-13 


2.3 


Plancenta 


8.9 


Ovarian Cancer 
GENPAK 064008 


6.8 


93258_Normal Human Lung 
FibroblastJFN gamma 


2.9 


Prostate 


0.0 


87492 Ovary 

Cancer 

(OD04768-07) 


100.0 


93106_Dermal Fibroblasts 
CCD1070_resting 


5.6 


Prostate ca.* 
(bone met)PC-3 


9.2 


87493 Ovary 
NAT (OD04768- 
08) 


3.6 


93361_Dermai Fibroblasts 
CCD1070_TNF alpha 4 ng/ml 


17.4 


Testis 


29.5 


Normal Stomach 
GENPAK 061017 


8.6 


93105 Dermal Fibroblasts 
CCD1070JL-1 beta 1 ng/ml 


3.8 


Melanoma 
Hs688(A).T 


14.3 


NAT Stomach 

Clontech 

9060359 


0.7 


93772_dermal fibroblastJFN gamma 


2.6 


Melanoma* 
(met) 

Hs688(B).T 


22.9 


Gastric Cancer 

Clontech 

9060395 


3.9 


93771 dermal fibroblast IL-4 


3.4 


Melanoma 
UACC-62 


9.7 


NAT Stomach 

Clontech 

9060394 


5.3 


93259 I BD Colitis 1** 


0.2 


Melanoma M14 


12.7 


Gastric Cancer 

Clontech 

9060397 


13.2 


93260 IBD Colitis 2 


0.4 


Melanoma lua 
IMVI 


4.5 


NAT Stomach 

uiontecn 

9060396 


1.1 


93261 IBDCrohns 


0.3 


Melanoma* 
(met) SK-MEL-5 


21.8 


Gastric Cancer 
GENPAK 064005 


23.0 


735010 Colon normal 


3.3 


Adipose 


6.7 






73501 9_Lung_none 


3.9 










64028-1_Thymus_none 


7.7 










64030-1_Kidney_none 


21.8 



Table 12 shows the taqman results of clone FCTR4 indicating overexpression in ovarian cancer as 
compared to Normal Adjacent Tissue (NAT). In addition, increased expression is demonstrated by ovarian 
tumor cell line suggesting that antibodies could be used to treat ovarian tumors. 
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Table 13: Primer Design for Probe Ag427 (FCTR5) 



Primer 


Sequences 


Length 


Start Po< 


SEQID 
NO 


Forward 


5'-GAGCTACAGGCAGCCTCGAGT-3' 


21 


443 


32 


Probe 


TET-5'-TGGCCCAGCTGACCCTGCTCA-3'-TAMRA 


21 




33 


Reverse 


5'-GGCTACGTCAGTGGGTTTGG-3' 


20 


449 


34 
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Table 14: Taqman results for FCTR5 



Tissue Name 


Panel 1 


lissue_IName 


Panel 4D 


Endothelial cells 


10.7 


93768_Secondary Th1_anti-CD28/anti-CD3 


15.9 


Endothelial cells (treated) 


15.2 


93769_Secondary Th2_anti-CD28/anti-CD3 


14.7 


Pancreas 


16.2 


93770_Secondary Tr1_anti-CD28/anti-CD3 


21.9 


Pancreatic ca.CAPAN 2 


10.5 


93573 Secondary Th1 resting day 4-6 in 
IL-2 


12.3 


Adipose 


45.1 


93572 Secondary Th2 resting day 4-6 in 
IL-2 


16.2 


Adrenal gland 


61.6 


93571 Secondary Tr1_resting day 4-6 in IL- 
2 


16.2 


Thyroid 


13.1 


93568_primary Th1_anti-CD28/anti-CD3 


13.9 


Salavary gland 


33.7 


93569_primary Th2_anti-CD28/anti-CD3 


14.6 


Pituitary gland 


15.8 


93570_primary Tr1_anti-CD28/anti-CD3 


26.2 


Brain (fetal) 


7.2 


93565_primary Th1_resting dy 4-6 in IL-2 


56.3 


Brain (whole) 


6.3 


93566_primary Th2 resting dy 4-6 in IL-2 


27.7 


Brain famvadala) 

L>/ ■ a 1 1 1 \ d Illy \J Vi G* 1 Wl i 


8.4 


93567_primary Tr1 resting dy 4-6 in IL-2 


31.6 


Brain (cerebellum) 


6.8 


93351_CD45RA CD4 lymphocyte_anti- 
CD28/anti-CD3 


12.1 


Brain (hippocampus) 


7.9 


93352_CD45RO CD4 lymphocyte_anti- 
CD28/anti-CD3 


17.1 


Brain (substantia nigra) 


9.5 


93251 CD8 Lymphocytes anti-CD28/anti- 
CD3 


9.1 


Brain (thalamus) 


7.9 


93353_chronic CD8 Lymphocytes 
2ry restinq dy 4-6 in IL-2 


13.4 


Brain (hypothalamus) 


23.0 


93574_chronic CD8 Lymphocytes 
2ry_activated CD3/CD28 


9.2 


Spinal cord 


9.5 


93354 CD4 none 


7.6 


CNS ca. (glio/astro)U87-MG 


12.6 


93252 Secondary Th1/Th2/Tr1_anti-CD95 
CH11 


20.2 


CNSca. (g1io/astro)U-118- 
MG 


116 


931 03_LAK cellsjresting 


57.0 


CNS ca. (astro)SW1783 


4.3 


93788 LAK cells IL-2 


18.8 


CNS ca.* (neuro; met )SK-N- 
AS 


10.4 


93787 LAK cells IL-2+IL-12 


14.2 


CNS ca. (astro) SF-539 


11.6 


93789_LAK cells_IL-2+IFN gamma 


20.9 


CNS ca. (astro) SNB-75 


4.4 


93790 LAK cells IL-2+IL-18 


14.8 


CNSca. (glio)SNB-19 


31.6 


93104_LAK cells_PMA/ionomycin and IL-18 


12.9 


CNS ca. (glio)U251 


17.3 


93578_NK Cells IL-2_resting 


17.4 


CNS ca. (glio)SF-295 


20.9 


93109 Mixed Lymphocyte Reaction_Two 
Way MLR 


43.5 


Heart 


14.3 


93110 Mixed Lymphocyte Reaction_Two 
Way MLR 


19.3 


Skeletal muscle 


11.7 


93111 Mixed Lymphocyte Reaction Two 
Way MLR 


12.6 


Bone marrow 


21.9 


93112_Mononuclear Cells (PBMCs)_resting 


8.7 


Thymus 


20.9 


93113_Mononuclear Cells (PBMCs)_PWM 


28.5 


Spleen 


23.8 


93114_Mononuclear Cells (PBMCs)_PHA-L 


26.2 


Lymph node 


24.2 


93249 Ramos (B cell)_none 


0.3 


Colon (ascending) 


17.2 


93250_Ramos (B cell)_ionomycin 


1.2 


Stomach 


11.1 


93349_B lymphocytes_PWM 


25.7 


Small intestine 


21.5 


93350_B lymphoytes_CD40L and IL-4 


13.0 
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Colon ca.SW480 


12.2 


92665_EOL-1 (Eosinophil)_dbcAMP 
differentiated 


26.4 


Colon ca.* (SW480 
met)SW620 


8.6 


93248_EOL-1 

(Eosinophil)_dbcAMP/PMAionomycin 


11.4 


Colon ca.HT29 


16.2 


93356 Dendritic Cells none 


40.3 


Colon ca.HCT-1 16 


8.1 


93355_Dendritic Cells_LPS 100 ng/ml 


33.0 


Colon ca.CaCo-2 


22.1 


93775 Dendritic Cells anti-CD40 


20.5 


Colon ca.HCT-1 5 


18.6 


93774_Monocytes_resting 


23.3 


Colon ca.HCC-2998 


21.9 


93776Jv1onocytesJ_PS 50 ng/ml 


6.9 


Gastric ca.* (liver met) NCI- 
N87 


42.9 


93581_Macrophages_resting 


14.7 


Bladder 


95.3 


93582_MacrophagesJ_PS 100 ng/ml 


64.6 


Trachea 


18.3 


93098JHUVEC (Endothelial)_none 


6.8 


Kidney 


25.7 


93099_HUVEC (Endothelial)_starved 


13.9 


Kidney (fetal) 


15.8 


93100_HUVEC (Endothelial) JL-1b 


7.5 


Renal ca.786-0 


16.5 


93779_HUVEC (Endothelial)JFN gamma 


27.7 


Renal ca.A498 


16.5 


93102_HUVEC (Endothelial)_TNF alpha + 
IFN gamma 


11.8 


Renal ca.RXF 393 


7.4 


93101 HUVEC (Endothelial) TNF alpha + 
IL4 


6.7 


Renal ca.ACHN 


11.9 


93781JHUVEC (Endothelial)_IL-1 1 


10.4 


Renal ca.UO-31 


15.8 


93583_Lung Microvascular Endothelial 
Cells none 


8.8 


Renal ca.TK-10 


28.7 


93584 Lung Microvascular Endothelial 
CellsJTNFa (4 ng/ml) and IL1b (1 
ng/ml) 


8.6 


Liver 


100.0 


92662_Microvascular Dermal 
endothelium none 


22.1 


Liver (fetal) 


81.8 


92663_Microsvasular Dermal 

endothelium TNFa (4 ng/ml) and IL1b 
(1 ng/ml) 


18.7 


Liver ca. (hepatoblast) HepG2 


28.3 


93773 Bronchial epithelium TNFa (4 
ng/ml) and IL1b(1 ng/ml) ** 


35.4 


Lung 


10.7 


93347_Small Airway Epithelium_none 


10.9 


Lung (fetal) 


10.9 


93348_Small Airway Epithelium_TNFa (4 
ng/ml) and IL1b (1 ng/ml) 


50.0 


Lung ca. (small cell) LX-1 


24.3 


92668_Coronery Artery SMC_resting 


27.9 


Lung ca. (small cell) NCI-H69 


41.5 


92669_Coronery Artery SMCJTNFa (4 
ng/ml) and IL1b (1 ng/ml) 


25.4 


Lung ca. (s.cell var.) SHP-77 


4.6 


931 07_astrocytes_resting 


7.4 


Lung ca. (large cell)NCI-H460 


46.3 


93108 astrocytes TNFa (4 ng/ml) and IL1b 
(1 ng/ml) 


10.7 


Lung ca. (non-sm. cell) A549 


45.4 


92666_KU-812 (Basophil)_resting 


3.2 


Lung ca. (non-s.cell) NCI-H23 


54.3 


92667_KU-81 2 (Basophil)_PM A/ionoycin 


6.7 


Lung ca (non-s.cell) HOP-62 


50.7 


93579_CCD1106 (Keratinocytes)_none 


12.2 


Lung ca. (non-s.cl) NCI-H522 


38.4 


93580 CCD1106(Keratinocytes) TNFa 
and IFNg ** 


100.0 


Lung ca. (squam.) SW 900 


30.8 


93791 Liver Cirrhosis 


27.6 


Lung ca. (squam.) NCI-H596 


15.5 


93792_Lupus Kidney 


32.3 


Mammary gland 


65.5 


93577 NCI-H292 


77.4 


Breast ca.* (pi. effusion) 
MCF-7 


4.4 


93358 NCI-H292 IL-4 


70.2 


Breast ca.* (pl.ef) MDA-MB- 
231 


3.5 


93360 NCI-H292 IL-9 


54.3 


Breast ca.* (pi. effusion)T47D 


8.7 


93359 NCI-H292 IL-13 


47.0 


Breast ca. BT-549 


5.7 


93357_NCI-H292_IFN gamma 


52.9 


Breast ca.MDA-N 


16.6 


93777 HPAEC - 


23.8 


Ovary 


20.5 


93778_HPAEC_IL-1 beta/TNA alpha 


21.5 
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93254_Norma! Human Lung 




Ovarian ca. OVCAR-3 


21.6 


Fibroblast none 


49.3 






93253_Normal Human Lung 








Fibroblast TNFa (4 ng/ml) and IL-1b 




Ovarian ca.OVCAR-4 


8.3 


(1 ng/ml) 


40.3 


Ovarian ca.OVCAR-5 


26.1 


93257_Normal Human Lung FibroblastJL-4 


48.3 


Ovarian ca.OVCAR-8 


48.0 


93256_Normal Human Lung Fibroblast_IL-9 


29.3 






93255 Normal Human Lung FibroblastJL- 




Ovarian ca.lGROV-1 


9.3 


13 


73.7 






93258_Normal Human Lung FibroblastJFN 




Ovarian ca.* (ascites)SK-OV-3 


8.8 


gamma 


66.9 






93106_Dermal Fibroblasts 




Uteais 


13.4 


CCD1070_resting 


20.2 






93361_Dermal Fibroblasts CCD1070_TNF 




Plancenta 


9.4 


alpha 4 ng/ml 


35.1 






93105_Dermal Fibroblasts CCD1070JL-1 




Prostate 


21.3 


beta 1 ng/ml 


15.0 


Prostate ca.* (bone met)PC-3 


17.7 


93772_dermal fibroblastJFN gamma 


21.8 


Testis 


11.7 


93771_dermal fibroblastJL-4 


21.2 


Melanoma Hs688(A).T 


9.0 


93259 IBD Colitis 1** 


8.8 


Melanoma* (met) Hs688(B).T 


12.9 


93260 IBD Colitis 2 


3.5 


Melanoma UACC-62 


12.4 


93261 IBDCrohns 


1.3 


Melanoma M14 


9.5 


735010 Colon normal 


20.3 


Melanoma LOX IMVI 


8.1 


73501 9_Lung_none 


40.3 


Melanoma* (met) SK-MEL-5 


8.8 


64028-1 _Thymus_none 


33.5 


Melanoma SK-MEL-28 


8.0 


64030-1 _Kidney__none 


21.0 



Taqman results in Table 14 show high expression of clone FCTR5 in bladder, liver 
and adrenal gland suggesting a possible role in the treatment of diseases involving these 
tissues. 
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Table 15: Primer Design for Probe Agl541 (FCTR6) 



Primer 


Sequences 


TM 


Length 


tart Pos. 


SEQ ID 
NO 


Forward 


5*-AGAAGAACACCCCAGGGATATA-3' 


58.8 


22 


1076 


35 


Probe 


FAM-5-CCTCGTTGGTGAACTACAACCTCTGG-3-TAMRA 


67.9 


26 


1100 


36 


Reverse 


5 , -CCTCTAGCTGGGTCACTTTCTC-3 , 


59.5 


22 


1129 


37 



TABLE 16: TAQMAN RESULTS FOR FCTR6 (PANEL ID) 
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Tissue_Name 


Panel 1D 
Run 1 Run 2 


Liver adenocarcinoma 


0.0 


0.0 


Heart (fetal) 


0.0 


0.0 


Pancreas 


0.0 


0.0 
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Pancreatic ca.CAPAN 2 


0.0 


0.0 


Adrenal gland 


0.0 


0.0 


Thyroid 


0.0 


0.0 


Salivary gland 


0.0 


0.0 


Pituitary gland 


0.0 


0.0 


Brain (fetal) 


0.5 


0.4 


Brain (whole) 


1.1 


1.7 


Brain (amygdala) 


0.0 


1.8 


Brain (cerebellum) 


0.6 


1.9 


Brain (hippocampus) 


3.3 


3.4 


Brain (thalamus) 


1.0 


1.2 


Cerebral Cortex 


1.6 


2.6 


Spinal cord 


2.5 


0.4 


CNS ca. (glio/astro)U87-MG 


0.0 


0.0 


CNSca. (glio/astro)U-118-MG 


0.0 


0.0 


CNS ca. (astro)SW1783 


0.0 


0.0 


CNS ca.* (neuro; met )SK-N-AS 


0.0 


0.0 


CNS ca. (astro)SF-539 


0.0 


0.0 


CNS ca. (astro) SNB-75 


0.7 


0.0 


CNS ca. (glio)SNB-19 


0.0 


0.0 


CNS ca. (glio)U251 


0.0 


0.0 


CNS ca. (glio)SF-295 


0.0 


0.8 


Heart 


0.0 


0.0 


Skeletal muscle 


0.0 


0.0 


Bone marrow 


0.0 


0.0 


Thymus 


0.0 


0.0 


Spleen 


0.0 


0.0 


Lymph node 


0.0 


0.0 


Colorectal 


0.0 


0.6 


Stomach 


1.9 


0.0 


Small intestine 


0.0 


1.0 


Colon ca. SW480 


0.0 


0.0 


Colon ca.* (SW480 met)SW620 


0.0 


0.0 


Colon ca. HT29 


0.0 


0.0 


Colon ca. HCT-116 


0.6 


0.4 


Colon ca.CaCo-2 


1.5 


0.0 


83219 CC Well to Mod Diff (OD03866) 


0.0 


0.0 


Colon ca.HCC-2998 


0.0 


0.0 


Gastric ca.* (liver met) NCI-N87 


1.2 


0.0 


Bladder 


0.0 


0.0 


Trachea 


0.0 


0.4 


Kidney 


0.8 


1.2 


Kidney (fetal) 


0.5 


0.7 


Renal ca.786-0 


0.0 


0.0 


Renal ca.A498 


0.0 


0.0 


Renal ca.RXF 393 


0.0 


0.0 


Renal ca.ACHN 


0.0 


0.0 


Renal ca. UO-31 


0.0 


0.0 


Renal ca.TK-10 


0.0 


0.0 


Liver 


0.0 


0.0 


Liver (fetal) 


0.2 


0.0 


Liver ca. (hepatoblast) HepG2 


0.0 


0.0 


Lung 


0.0 


0.0 


Lung (fetal) 


0.0 


0.0 


Lung ca. (small cell) LX-1 


1.7 


2.3 


Lung ca. (small cell)NCI-H69 


0.0 


0.0 


Lung ca. (s.cell var.) SHP-77 


1.3 


2.5 


Lung ca. (large cell)NCI-H460 


0.0 


0.0 



Lung ca. (non-sm. cell) A 54 9 


0.0 


0.0 


Lung ca. (non-s.cell) NCI-H23 


1.2 


0.4 


Lung ca (non-s.cell) HOP-62 


0.0 


0.0 


Lung ca. (non-s.cl) NCI-H522 


0.0 


0.0 


Lung ca. (squam.) SW 900 


0.0 


0.7 


Lung ca. (squam.) NCI-H596 


0.0 


1.3 


Mammary gland 


0.0 


1.5 


Breast ca.* (pi. effusion) MCF-7 


0.0 


0.0 


Breast ca * (pl.ef) MDA-MB-231 


5.8 


0.5 


Breast ca.* (pi. effusion) T47D 


1.2 


0.3 


Breast ca. BT-549 


0.5 


0.0 


Breast ca. MDA-N 


0.0 


0.0 


Ovary 


0.0 


0.0 


Ovarian ca. OVCAR-3 


0.0 


0.0 


Ovarian ca.OVCAR-4 


0.0 


0.0 


Ovarian ca.OVCAR-5 


3.6 


0.7 


Ovarian ca.OVCAR-8 


0.0 


0.0 


Ovarian ca.lGROV-1 


0.0 


0.0 


Ovarian ca.* (ascites) SK-OV-3 


0.0 


0.0 


Uterus 


0.0 


0.0 


Plancenta 


0.0 


0.0 


Prostate 


0.0 


0.7 


Prostate ca* (bone met)PC-3 


0.0 


0.0 


Testis 


100.0 


100.0 


Melanoma Hs688(A).T 


0.0 


0.0 


Melanoma* (met) Hs688(B).T 


0.0 


0.0 


Melanoma UACC-62 


0.0 


0.0 


Melanoma M14 


0.0 


0.0 


Melanoma LOXIMVI 


0.0 


0.0 


Melanoma* (met)SK-MEL-S 


0.0 


0.0 


Adipose 


0.5 


0.0 



Table 17: Taqman Results for FCTR6 (Panel 2D) 



Tissue_Name 


Panel 2D 
Run 1 Run 2 


Normal Colon GENPAK 061003 


5.4 


2.4 


8321 9 CC Well to Mod Diff (OD03866) 


7.3 


0.0 


83220 CC NAT (OD03866) 


5.8 


1.5 


83221 CC Gr.2 rectosigmoid (OD03868) 


3.4 


0.0 


83222 CC NAT (0D03868) 


0.0 


0.0 


83235 CC Mod Diff (ODO3920) 


11.0 


1.4 


83236 CC NAT (ODO3920) 


0.0 


0.0 


83237 CC Gr.2 ascend colon (OD03921) 


6.2 


2.5 


83238 CC NAT (OD03921) 


10.2 


0.0 


83241 CC from Partial Hepatectomy (ODO4309) 


3.6 


0.0 


83242 Liver NAT (ODO4309) 


0.0 


2.4 


87472 Colon mets to lung (OD04451-01) 


7.2 


4.4 


87473 Lung NAT (OD04451-02) 


0.0 


0.0 


Normal Prostate Clontech A+ 6546-1 


4.8 


2.9 


84140 Prostate Cancer (OD04410) 


3.5 


0.0 


84141 Prostate NAT (OD04410) 


3.4 


0.0 


87073 Prostate Cancer (OD04720-01) 


9.0 


8.5 


87074 Prostate NAT (OD04720-02) 


0.0 


0.0 


Normal Lung GENPAK 061010 


17.7 


6.5 



208 



15966-697 



83239 Lung Met to Muscle (OD04286) 


0.0 


2.3 


83240 Muscle NAT (OD04286) 


0.0 


0.0 


84136 Lung Malignant Cancer (OD03126) 


6.5 


5.7 


84137 Lung NAT (OD03126) 


0.0 


0.0 


84871 Lung Cancer (OD04404) 


0.0 


0.0 


84872 Lung NAT (OD04404) 


0.0 


0.0 


84875 Lung Cancer (OD04565) 


0.0 


0.0 


85950 Lung Cancer (OD04237-01) 


0.0 


0.0 


85970 Lung NAT (OD04237-02) 


0.0 


0.0 


83255 Ocular Mel Met to Liver (ODO4310) 


4.3 


0.0 


83256 Liver NAT (ODO4310) 


0.0 


0.0 


84139 Melanoma Mets to Lung (OD04321) 


0.0 


0.0 


84138 Lung NAT (OD04321) 


0.0 


0.0 


Normal Kidney GENPAK 061 008 


28.1 


39.2 


83786 Kidney Ca, Nuclear grade 2 (OD04338) 


0.0 


3.0 


83787 Kidney NAT (OD04338) 


22.7 


31.6 


83788 Kidney Ca Nuclear grade 1/2 (OD04339) 


0.0 


3.1 


83789 Kidney NAT (OD04339) 


97.3 


100.0 


83790 Kidney Ca, Clear cell type (OD04340) 


0.0 


0.0 


83791 Kidney NAT (OD04340) 


100.0 


34.4 


83792 Kidney Ca, Nuclear grade 3 (OD04348) 


2.0 


4.9 


83793 Kidney NAT (OD04348) 


30.2 


19.9 


87474 Kidney Cancer (OD04622-01) 


0.0 


2.4 


87475 Kidney NAT (OD04622-03) 


8.4 


7.2 


85973 Kidney Cancer (OD04450-01) 


0.0 


0.0 


85974 Kidney NAT (OD04450-03) 


47.3 


12.9 


Kidney Cancer Clontech 8120607 


0.0 


0.0 


Kidney NAT Clontech 8120608 


0.0 


0.0 


Kidney Cancer Clontech 8120613 


0.0 


0.0 


Kidney NAT Clontech 8120614 


20.6 


22.9 


Kidney Cancer Clontech 9010320 


0.0 


0.0 


Kidney NAT Clontech 9010321 


3.4 


26.4 


Normal Uterus GENPAK 061018 


0.0 


0.0 


Uterus Cancer GENPAK 06401 1 


14.9 


0.0 


Normal Thyroid Clontech A+ 6570-1 


0.0 


0.0 


Thyroid Cancer GENPAK 064010 


0.0 


0.0 


Thyroid Cancer INVITROGEN A302152 


0.0 


0.0 


Thyroid NAT INVITROGEN A302153 


0.0 


0.0 


Normal Breast GENPAK 061019 


5.2 


3.5 


84877 Breast Cancer (OD04566) 


0.0 


0.0 


85975 Breast Cancer (OD04590-01) 


0.0 


0.0 


85976 Breast Cancer Mets (OD04590-03) 


0.0 


0.0 


87070 Breast Cancer Metastasis (OD04655-05) 


0.0 


0.0 


GENPAK Breast Cancer 064006 


0.0 


2.5 


Breast Cancer Clontech 9100266 


6.2 


0.0 


Breast NAT Clontech 9100265 


0.0 


0.0 


Breast Cancer INVITROGEN A209073 


1.5 


2.5 


Breast NAT INVITROGEN A2090734 


24.3 


26.2 


Normal Liver GENPAK 061 009 


10.5 


2.7 


Liver Cancer GENPAK 064003 


5.9 


1.7 


Liver Cancer Research Genetics RNA 1025 


21.6 


11.0 


Liver Cancer Research Genetics RNA 1 026 


0.0 


0.0 


Paired Liver Cancer Tissue Research Genetics RNA 6004-T 


3.3 


13.5 


Paired Liver Tissue Research Genetics RNA 6004-N 


3.2 


1.4 


Paired Liver Cancer Tissue Research Genetics RNA 6005-T 


0.0 


0.0 


Paired Liver Tissue Research Genetics RNA 6005-N 


0.0 


0.0 


Normal Bladder GENPAK 061001 


0.0 


0.0 


8ladder Cancer Research Genetics RNA 1023 


0.0 


0.0 



209 15966-697 



Bladder Cancer INVITROGEN A302173 


4.6 


2.3 


87071 Bladder Cancer (OD0471 8-01) 


17.9 


11.4 


87072 Bladder Normal Adjacent (OD04718-03) 


0.0 


0.0 


Normal Ovary Res. Gen. 


0.0 


0.0 


Ovarian Cancer GENPAK 064008 


1.7 


4.8 


87492 Ovary Cancer (OD04768-07) 


0.0 


2.1 


87493 Ovary NAT (OD04768-08) 


0.0 


0.0 


Normal Stomach GENPAK 061017 


3.3 


2.9 


NAT Stomach Clontech 9060359 


0.0 


0.0 


Gastric Cancer Clontech 9060395 


0.0 


0.0 


NAT Stomach Clontech 9060394 


0.0 


0.0 


Gastric Cancer Clontech 9060397 


0.0 


0.0 


NAT Stomach Clontech 9060396 


0.0 


0.0 


Gastric Cancer GENPAK 064005 


6.3 


3.8 



Table 18: Taqman Results for clone 27455183.0.19 (Panel 4D) 



Tissue_Name 


Panel 4D 
Run 1 Run 2 


93768_Secondary Th 1 _anti-CD28/anti-C D3 


0.0 


0.0 


93769_Secondary Th2_anti-CD28/anti-CD3 


0.0 


0.0 


93770_Secondary Tr1_anti-CD28/anti-CD3 


13.5 


17.1 


93573_Secondary Th1_resting day 4-6 in IL-2 


0.0 


0.0 


93572_Secondary Th2_resting day 4-6 in IL-2 


0.0 


0.0 


93571 Secondary Tr1_resting day 4-6 in IL-2 


0.0 


0.0 


93568_primary Th1_anti-CD28/anti-CD3 


0.0 


0.0 


93569_pnmary Th2_anti-CD28/anti-CD3 


0.0 


0.0 


93570_pnmary Tr1_anti-CD28/anti-CD3 


0.0 


0.0 


primary i n i resting ay *+-o in 


0.0 


0.0 


93566_primary Th2_resting dy 4-6 in IL-2 


0.0 


0.0 


93567_primary Tr1_resting dy 4-6 in IL-2 


0.0 


0.0 


93351 _CD45RACD4 lymphocyte_anti-CD28/anti-CD3 


0.0 


0.0 


93352 CD45RO CD4 lymphocyte_anti-CD28/anti-CD3 


0.0 


0.0 


93251 _CD8 Lymphocytes_anti-CD28/anti-CD3 


0.0 


0.0 


93353_chronic CD8 Lymphocytes 2ry_resting dy 4-6 in IL-2 


0.0 


0.0 


93574_chronic CD8 Lymphocytes 2ry_activated CD3/CD28 


0.0 


0.0 


93354 CD4 none 


5.8 


0.0 


93252 Secondary Th1/Th2/Tr1 anti-CD95 CH11 


0.0 


0.0 


93103_LAK cells_resting 


0.0 


0.0 


93788 LAK cells IL-2 


0.0 


0.0 


93787 LAK cells IL-2+IL-12 


0.0 


0.0 


93789_LAK cells_IL-2+IFN gamma 


0.0 


0.0 


93790 LAKcells IL-2+ IL-18 


0.0 


0.0 


93104_LAK cells_PMA/ionomycin and IL-18 


0.0 


0.0 


93578_NK Cells IL-2_resting 


0.0 


0.0 


93109_Mixed Lymphocyte Reaction_Two Way MLR 


0.0 


0.0 


931 10 Mixed Lymphocyte Reaction_Two Way MLR 


0.0 


0.0 


931 1 1 JWixed Lymphocyte Reaction_Two Way MLR 


0.0 


0.0 


93112 Mononuclear Cells (PBMCs)_resting 


0.0 


0.0 


931 1 3 Mononuclear Cells (PBMCs)_PWM 


0.0 


0.0 


93114 Mononuclear Cells (PBMCs) PHA-L 


0.0 


0.0 


93249 Ramos (B cell)_none 


0.0 


38.2 


93250 Ramos (B cell)_ionomycin 


0.0 


0.0 


93349 B lymphocytes_PWM 


0.0 


68.8 
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93350_B lymphoytes_CD40L and IL-4 


31.0 


0.0 


92665_EOL-1 (Eosinophil)_dbcAMP differentiated 


0.0 


0.0 


93248_EOL-1 (Eosinophil)_dbcAMP/PMAionomycin 


0.0 


0.0 


93356 Dendritic Cells none 


0.0 


0.0 


93355_Dendritic Cells J-PS 100 ng/ml 


0.0 


0.0 


93775 Dendritic Cells anti-CD40 


32.5 


0.0 


93774_Monocytes_resting 


0.0 


0.0 


93776_Monocytes_LPS 50 ng/ml 


0.0 


0.0 


93581_Macrophages_resting 


0.0 


0.0 


93582_Macrophages_LPS 100 ng/ml 


0.0 


0.0 


93098_HUVEC (Endothelial)_none 


0.0 


0.0 


93099_HUVEC (Endothelial)_starved 


11.3 


0.0 


93100_HUVEC (Endothelial)_IL-1b 


0.0 


14.6 


93779_HUVEC (Endothelial)JFN gamma 


0.0 


0.0 


93102JHUVEC (Endothelial)_TNF alpha + IFN gamma 


0.0 


0.0 


93101JHUVEC (Endothelial)_TNF alpha + IL4 


0.0 


0.0 


93781JHUVEC (Endothelial)_IL-1 1 


0.0 


0.0 


93583_Lung Microvascular Endothelial Cells_none 


0.0 


0.0 


93584 Lung Microvascular Endothelial Cells TNFa (4 ng/ml) and IL1b 
(1 ng/ml) 


0.0 


0.0 


92662 Microvascular Dermal endothelium none 


0.0 


0.0 


92663_Microsvasular Dermal endothelium_TNFa (4 ng/ml) and IL1b (1 
ng/ml) 


0.0 


0.0 


93773_Bronchial epithelium_TNFa (4 ng/ml) and IL1b (1 ng/ml) ** 


0.0 


0.0 


93347_Small Airway Epithelium_none 


0.0 


0.0 


93348_Small Airway Epithelium_TNFa (4 ng/ml) and IL1b (1 ng/ml) 


0.0 


0.0 


92668_Coronery Artery SMC_resting 


0.0 


0.0 


92669_Coronery Artery SMC_TNFa (4 ng/ml) and IL1b (1 ng/ml) 


0.0 


0.0 


931 07_astrocytes_resting 


0.0 


0.0 


93108_astrocytes_TNFa (4 ng/ml) and IL1b (1 ng/ml) 


0.0 


0.0 


92666_KU-812 (Basophil)_resting 


0.0 


40.3 


92667_KU-81 2 (Basophil)_PM A/ionoycin 


0.0 


0.0 


93579_CCD1 1 06 (Keratinocytes)_none 


0.0 


0.0 


93580_CCD1106 (Keratinocytes)_TNFa and IFNg ** 


0.0 


0.0 


93791 Liver Cirrhosis 


100.0 


99.3 


93792J_upus Kidney 


0.0 


0.0 


93577 NCI-H292 


0.0 


0.0 


93358 NCI-H292 IL-4 


0.0 


0.0 


93360 NCI-H292 IL-9 


10.6 


0.0 


93359 NCI-H292 IL-13 


0.0 


65.5 


93357_NCI-H292_IFN gamma 


0.0 


24.8 


93777 HPAEC - 


0.0 


0.0 


93778JHPAECJL-1 beta/TNA alpha 


0.0 


0.0 


93254_Normal Human Lung Fibroblast_none 


0.0 


0.0 


93253_Normal Human Lung Fibroblast_TNFa (4 ng/ml) and IL-1b (1 
ng/ml) 


0.0 


0.0 


93257_Normal Human Lung Fibroblast_IL-4 


0.0 


0.0 


93256_Normal Human Lung Fibroblast_IL-9 


0.0 


0.0 


93255_Normal Human Lung FibroblastJL-13 


0.0 


0.0 


93258_Normal Human Lung FibroblastJFN gamma 


0.0 


0.0 


93106_Dermal Fibroblasts CCD1070„resting 


0.0 


0.0 


93361_Dermal Fibroblasts CCD1070_TNF alpha 4 ng/ml 


0.0 


43.8 


93105_Dermal Fibroblasts CCD1070JL-1 beta 1 ng/ml 


0.0 


0.0 


93772_dermal fibroblastJFN gamma 


42.0 


27.7 


93771 dermal fibroblast IL-4 


10.7 


90.1 


93259 I BD Colitis 1** 


0.0 


0.0 


93260 IBD Colitis 2 


13.8 


0.0 


93261 IBDCrohns 


0.0 


46.7 
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* 



735010 Colon normal 


15.6 


0.0 


73501 9_Lung„none 


12.9 


16.8 


64028-1 _Thymus_none 


69.3 


100.0 


64030-1_Kidney_none 


0.0 


0.0 



Taqman results in Table 18 demonstrate that clone FCTR6 is differentially expressed 
in clear cell Renal cell carcinoma tissues versus the normal adjacent kidney tissues and thus 
could have a potential role in the treatment of renal cell carcinoma. 

EQUIVALENTS 

Although particular embodiments have been disclosed herein in detail, this has been 
done by way of example for purposes of illustration only, and is not intended to be limiting 
with respect to the scope of the appended claims which follow. In particular, it is 
contemplated by the inventors that various substitutions, alterations, and modifications may 
be made to the invention without departing from the spirit and scope of the invention as 
defined by the claims. The choice of nucleic acid starting material, clone of interest, or 
library type is believed to be a matter of routine for a person of ordinary skill in the art with 
knowledge of the embodiments described herein. Other aspects, advantages, and 
modifications considered to be within the scope of the following claims. 
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